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TECHNICAL DATA

Climalogical Dat* 1998



PRECIPITATION LOG

DATE

01/05/98

01/09198

0t/12/98

0r/14/98

01/2r/e8
02/02198

02/04/98

02t08t98

02t11/98

02/13/e8

02/14/98

02/15/98

02/22198

03/27/98

a3t28t98

03/29/e8

04/12/e8

04/13/e8

04/22/98

05/04t98

05/12198

a5/rc/98

05/14/98

05120/98

06t04/98

06/08/98

o6/a9t98

06/10/98

06ltl/98

06/16198

06/17/98

Mf,ASU*.RErr{ENT

5.00

1.50

5.00

2.40

3.00

1.50

4.00

6.00

trace

trace

7.00

5.00

10.00

trace

trace

6,00

4.00

trace

2.0a
2.00

.50

.50

.50

.50

.50

.60

.20

.50

.65

.50

1.00

SOURCE

sNow
sNow
SNOW

sNow
sNow
sNow
SNOW

sNow
sNow
SNOW

SNOW

SNOW

SNOW

RAIN

sNow
sNow
SNOW

sNow
SNOW

SNOW

SNOW

SNOW

sNow
RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN/SNOW

sNow



pAr4

07/21/e8

07122198

07/23t98

07/24/98

07/25/98

07127/98

a7/28/98

o8lt7t98

08i 18/98

08/21/98

08126/98

09/09198

09tr0t98

09/11/98

09/221e8

09/23/98

r0122/98

10/23198

10/25198

r0/261e8
rt/02/98
lll03/98

11/05t98

fila6/98

11i08/98

rurr/98

SOURCE

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

RAIN

SNOW

SNOW

sNow
SNOW

PRECIPITATION LOG

MEASUREMENT

1.00

1.00

r .50
1.50

1.00

1.00

.50

.50

.75

.50

.70

.16

.27

.52

.50

.56

.50

.50

1.00

1.50

.50

.50

3.00

3.00

6.00

2.00
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TECHNICAL DATA

Subsidence Report 1998



Olympus Aerial SunreYs, Inc -
Report for November 4, L998

FOR
GENWAI, COAL COMPAIIY, INC.

BLIND CANYON SI]BSIDENCE STUDY

POrlirr
810L
BLO2
8103
BL04
8L05
8L06
Bl_07
Bl_08
8L09
B1_L0
Bl-1_l_
BL]-z
811_3
B1i-4
8L15
Bt_L6
B1-l-7
E}1l_8

E l L g

u_20
B]-2L
BL22
BL23
BT24
B]-25
BL26
BT27
BL28
B t29
BL3 0
Bl-31_
Bt32
BL33
B1_34
B1_35
8L35
81"37
Br_38
BL39
Bl-40
BL4L
B l42
BL43

-8L44
1145
n:-+e

Bl47
Bl-48
8L49

EASTING
2093382 .1
209309s  .5
2092766 .s
209253L .7
2092L98 .6
209L9L2 .2
209L607 .4
2091-31 -7  .5
2090984 .5
20907  91 .5
2090383  . 8
2089804 .1
2089473 .2
2089L98 .6
2088888 .2
2A88232 .9
2088567  .7
20888s8  . 4
20892]-9.3
2089457 .0
2089759 .3
2090085  . 6
2090423  . 8
20907J .6 .6
209L032 .9
209L332 .O
209 l -598 .2
2A9L9L4 .2
2092L81 .9
2092825 .2
20930s0 .0
2093087  .7
2092902 .8
2092491 .5
209L47L .6
209]-L05 .4
2A90962  . 4
20907  48  . 2
2090386  . 3
2090099 .6
2  08981 -0  .  s
2089547 .9
2089L96 .8
2088904 .2
2088246 .6
2088010 .4
2087725 .4
2087  469  .0
2087357  .3

NORTHING
4 l_8448  .1_
4 i -8588  . 9
4L8s80 .5
4185  05  . 7
418539 .8
4L8496 .0
41 -851-3  .5
4L8s29.7
4 l_8483  . 9
4L8443 .9
418443 .3
4t8521.4
4L8458 .2
4L8479 .5
4L8481  . 8
4 l - 8088 .2
4L8270  -7
41B l_81 .3
41 -81 -99 .1_
418189  -  2
4L8105  . 8
4L83t4.6
4L8L79 . r
4L82L9.2
418204  .4
4182 r_3  . 5
418207 .9
4L824 l . . 1
4L8294 .O
4L8070 .5
4181_85  . 3
4L804? .  B
4 r7931 .7
4 t7862 .L
4LBO29  .6
417830 .2
4]-7920.3
4 l -7935  -  5
417925 .2
4 : l 7892 .9
4L7853 .6
4L7904 .4
4t7941.2
4L7 91,2 .6
4L790L .6
4L7940  .4
41.7945.6
4 r7897 .5
41,7 67 6 .6

L994
ELEVATION

7983 .25
7956  -35
7  994  . 95
8015 .98
8 l -57  . 40
8 r_98  . 87
8257  . 90
8315  .  85
8422 .08
8453 .44
8602 .  B0
8897 .00
8994  . 44
91-47 .44
9356  . 58
9433 .26
9382 .22
9 t7L .L6
8998 .27
8885  . l - 2
8720  . 06
867  4  . L6
8483 .27
8394 .77
8255 .70
8206 .69
8136 .23
8048 .1 -8
8001 -  . 45
82 lO  .65
8132 .37
8L94 .23
8300 .49
8317  . 53
8100 .57
8222 .66
8L42 .23
83  00  .  1 -5
8423 .59
8s03 .82
8607 .99
87L2 .89
8892 .34
8999 .78
9287  . 38
9422 .8L
9413 .36
9439 .80
9s r - l -  . 53

L998
DIFFERENCE

-0 .17
+A .O2
+CI .O2
+0 .42
+0  . 02
+0 .02
+0 .03
+0 .  01-
+0  . 04
+0  . 04
+0 .03
+0 .03
+0  . 03

-0 .02
+0  . 02
-0 .01
-0 .01
+0  . 02

0 .0
+0 .02
+0  . 01
+0  . 02

0 .0
0 .0

+0  . 02
-0 . l _8
+0 .01 -
-0 ,01 -

0 .0
0 .0
0 .0

-0 .0L
-0 .04
-0 .02
-0  . 02
-0 .23
-0 .02
+0 .07
+0 .05
+0 .06
+0 .01
+0 .  05
-0 .03
+A  .02
-0 .09
-0 .04
-0 .01 -

t -998
ELEVATTON

7983 .08
7956 .37
7994 .97
801 -6 .00
8L57 .42
81 -98 .89
8257 .93
831 -5  . 86
8422.1-2
8453 .48
8602 .83
8897 .03
8994  . 47

9433 .24
9382 .24
9171 - .15
8998 .26
8885  . 1 -4
8720 .06
8674 .18
8483  . 28
8394 .79
8255 .70
8206 .69
8 ] . 36 .2s
8048 .00
8001 .46
82L0 .64
8 t32 ,37
8L94 .23
8300 .49
831-7 .52
B l -00  . 53
8222 .64
8L42 .2L
8299 -93
8423 .57
8503 .89
8608 .04
87 ] -2 .95
8892 .35
8999 .83
9287  .35
9422 .83
941-3.27
9439 .76
95LL .52

POrlcr
8L0L ' r
8L02
Br_03
BL04
810s
8106
8107
B1-OB
8L09
8Lt_0
81Ll -
81l-2
Bl_1-3
Bl_l-4
BLL5
8116
BLLT
B1-18
Bl_1-9
Bl_20
BL2L
BLz2
BL23
B l24
B]-z5
BL26
B l27
BL28
B t29
813  0*
B13l -*
BL32*
BL33*
B1-34*
B l_35*
BL36*
BL37
Bl-38
B139
Bl-40
Bl-41-
B l42
8L43
BL44
8145
Bl46
B I47
BL48
B1,49



8150
815L
8152
8L53

rs4
-t-55

8L56
BLs7
BL58
8r .59
8160
8L61
BT62
8163
BL64
Bl_65
81"66
8167
Bt-68
8169
E}170
Bl-7L
B1-72
8173
8174
817s
BL7 6
B t77
Br_78

4,L79
!n8o

BLSr-
8182
Bl_83
8L84
8185
8186
BL87
Bl-88
B1_89
8L90
8191
BL92
8L93
BLg4
B1_95
Br_96
BL97
BL98
Bl-99
8200
820L
B202
8203

.&204
! t2os

E206
B.207
8208
8209

20877  43  . 2
2088  028  . 3
2088308 .4
2088s99 .0
2088896 .4
2089138 .9
2089557 .2
2089787  .L
2090L36 .4
20904L7 .6
2090585  . 2
20907  03  . 4
209LL04.2
209L489 .7
209L882 .2
2092280 . O
2092574 .7
209294L .8
2092928 .6
2093 . t32 .3
2090330 .5
2090L99  -8
2089823  .6
2089810 .3
2089478 .3
2A89A99 .9
2088900 .0
2088602 .7
2088296 .9
2087934 .9
208769L .L
208 '7404 .1
2087308  . 1
2087638 .4
2088008 .0
2088207 .3
2088615 .9
2088872 .3
2089L43 .9
2A8942L .2
208997  6  .6
2090228 .1
2090587  .9
2090912 .8
209 tL7L .L
209L551 .8
2092020 .2
2092240 .9
2092945 .  L
209334L .8
2093L27 .5
2092256 .3
209L878 .5
2091734 .8
209L31-6 .4
209 r -063  . 8
2090839 .4
2A90332 .9
209019L .6
2089897 .4

4L7 60i- . 6
4 t7549 .3
4L7 623 . B
4L7599 .2
4L7652 .7
4 ] . 7  688  . 6
4L7637 .3
417572 .2
4L7643 .6
41,7 6L4 .0
4L764 t . t
4L7453.1
4L7437 .3
4t7492.4
4L7489 .3
417544.2
4L7 693 . O
4 t7654 .9
4 t7398 .4
4]-726r.6
4173L9.4
4 : l=7232 .3
4 r ' 720L .8
4L7290 .4
41 ,7L89 .4
41 -7300 .0
4L7299 .8
4L73L3 .7
4t7303 .4
4L7384 .9
4L7302 .6
4t7383 .3
4L7065 .9
4 l . 7  034  . 9
4 ] -7067 .6
4L6933 .6
4L7003 .4
4L7010 .6
417024 .0
4L691"5.9
416936.7
416935  . 5
4L7045 .4
4L6949 .8
4L7075 .8
4L6904 .8
4L6972 .7
4L706 l . . 8
4L6998.2
41650s  . 5
4 t67 r4 .9
4L6773 .9
4L6689 .L
4L6664 .9
4L563L .9
4L6726.9
4L6676 .3
416656 .7
4 t6684 .4
4L6740 .7

9380 .24
9L99  . 02
9076 .45
8959  . 62
8890 .35
880s  .  s7
8620 .30
85LO.26
84L2 .oC I
B3L t .27
8203 .25
8335  .  ?6
8385 .39
8425 .2L
8450  . 57
8453  . 33
8406 .56
8436 .97
8552 -47
8494 .27
8303 .48
8366 .95
8359 .8?
84L7  .69
8484 .17
8627- .27
8722 .60
8839 .7L
8944  . 63
9 r_35  . 80
9L7L .95
9286 .79
9097 .05
9015  . 3s
8945 .08
8807 .22
8684 .29
8606  . 9L
8538 .29
8373  . 51 -
8443  . 33
8457  . 80
85L7  . 40
86 ] . 2 .46
8573  .44
87  69  . 40
877L .50
8735  . 31
8789 .s7
9088  . 65
8996 .53
89L4 .09
8924  -53
892L .35
88s3  . 43
8755  . 50
8746 .70
8565 .62
8584  . 90
8525  . 50

+0  . 01
0 .0

-0 .02
0 .0
0 .0

+0 .0L
+0 .03
+0  . 03
+0 .  02
-0 .1 -3
+0 .02

0 .0
0 .0

-0 .01
0 .0
0 .0
0 .0
0 .0
0 .0

-0 .01
+0 .0L
-0 .0L
-0 .04
+0  . 02
-0 .L6
-0 .01
-0 .01 -
-0 .01
-0 .02

0 .0
0 .0
0 .0

+0  . 03
+0 .  03
+0 .03
+0 .05
-0 .03
+0  . 04
+0  . 04

0 .0
0 .0
0 .0

+0  . 01
+0 .0L

0 .0
-0 .06
-0 .05

0 .0
-0 .03
+0 .02

0 .0
-0 .02
-0 .02
-0 .02
-0 .02
-0 .0L

0 .0
-0 .0L

0 .0
-0 .0L

9380 .2s
9199 . 02
9076 .43
8959  . 62
8890  . 35
8805 .58
8620 .33
8510 .29
8412  .02
831 -L .14
8203 .27
8335  . 76
8386 .39
8425 .20
8450  . 57
8453  . 33
8406  .  s6
8436  . 97
8552 .47
8494 .26
8303  . 49
8366 .95
8359  . 83
84 l . 7  . 71
8484 .01 -
8621 .26
8722 .59
8839 .70
8944  .61 "
9L35 .80
9L71 -  . 96
9286 .79
9097  . 08
90L5 .38
8945 .11 -
8807  . 27
8684 .26
8605  . 95
8538  . 33
8373  . 51
8443 .33
8457  . 80
851-7  .41 -
86L2 .47
8573 .44
8769 .34
877L  . 45
8735  . 31
8789 .s4
9088  . 68
8996  .  s3
89L4  . 07
8924 .5L
892L .33
8853  -  4L
8755 .49
8746  -70
8565  . 61
8s84 .90
8525 .49

8150
8151
8L52
8153
B1-54
8155
B ls6
8L57
B t  58
8159
8160
816L*
BL62*
B1_63*
B t  54*
BL65*
B i -56*
BL67*
8L68*
Bt-69*
Bl_7 0*
BLTL*
BL7 2
8L73
BJ=7  4
Bt-75
B]-76
B l77
BL7 8
B :J .79
8180
818L
BLg2
8183
81,84
Bl_85
Br-86
Bl-87
BL88
Bi_89
Bt_90*
Bl -91*
BLgT,
Bl_93*
B7-94*
E}195*
Bl -96*
BJ .97 t
Bl_98*
8L99
E}200*
82OL*
8202*
82  03 *
8204*
8205*
8206*
8207*
8208*
B209*



B2LO
B.2LL
82 l2
B2L3

]L4
-l_5
B21-6
92 l7
8218
92 l9
8220
822L
8222
B.223
8224
B225
B226
8227
B228
8229
8230
B23L
B232
B233
8234
B.235
B236
8237
B238

.e39
!?40

824 l
8242
8243
8244
8245
8246
8247
B248
B249
8250
825L
B252
B253
B254
8255
E256
B257
B258
8259
B260
826L
B.262
B263

.3264
J26s

B266
B.267
B268
B269

2089500 .7
2089L45 .2
2088861 - .4
2088625 .2
2088387 .6
20879s9 .0
2087757  .7
2087404 .s
2087378 .6
2087686 .3
2088006  . 7
208824s .6
2088544 .2
2088878 .3
20892L7 .5
2089s22  -9
208987  4  .9
2090099 .6
2090433 . l -
209LL00 .0
209L3  9L .5
209L669  .4
209 :J .922 .O
209227J . . 8
20924L9 .s
2092775 .5
2093LL4 .9
2093324  .9
2093L97  . t
2092750 .4
209251 ,0 .  i -
2092096 .1 -
2  091 -843  .  L
209L627 .L
209LL65.2
2090952 .3
209062L .2
2090018 .0
2A89793 .1
20895L5 .8
20891 -90 .5
2088953 .2
2088337 .1
20883  02  . 9
2  0885L4  .  9
2088972 .O
2089210 .9
20e9683 .2
2089846 .7
2090095 .2
2090484 .9
20906 ] -2 .7
2A90949 .8
209A327 .2
209 ] -544 .3
2A9 j . 761 .5
2092031 - .9
209220]- .0
2092481.5
209282 0 .  5

4] -67 26 .6
4L6765 .9
41 -6635  . 6
4L6749 .7
4]-67 68 .4
416659 .7
4L67 48 .9
4L6696 .0
4L6365 .8
4L6392 .8
4L6427 .0
4L6460 .4
4L6545.9
4 l . 6306 .9
4 t6404 .0
4L6364 .9
4L6267 .4
4 r . 6400 .0
4 r_6333  . 9
4L6344.1
4 t53  98  .6
4L637 0 - 9
41 -6399 .9
4L6284 .4
4L6354 .3
4a6425 .1
4t64LA .4
4L6345 .7
4l-61-3 9 . 5
416077  .5
4L6 l .62 .7
4L6029 .8
4 l - 6085 .6
4L6]-22 . l
416 r - l -3  .0
4L6009 .8
4L5985  . 4
416067 .3
4t6L03.4
4L5047 .2
4L6 tL2  . 4
4L6L08  . 4
4161 - l - 9 .0
415"778 .4
4L5736 .2
4 l - 5861 - .9
41 .5767 .3
4 l - 5780  . 1
4L5775 .6
4t5842.L
4L5720 .8
4L5784 .4
4 r -5785  . 3
4L5823 .4
4Ls845 .8
415838.2
415662 .2
4L5748 .2
4L5768 .8
415782 .4

8477 .84
8422 .03
8457  . 37
SsBs  .  i - 9
8665 .73
87  42  . 99
8825 .78
8880  .  s4
8732 .52
8683  . 62
853L .32
8s87  . 77
8527 .47
8582 .82
8s99  . 69
8599 .s2
8785  . 88
8730 .39
87  41 .87
9026 .24
902L .94
9L45 -82
9136 .72
9286  . 07
92s2 .28
9L96 .87
8980 .9s
B86L .2s
8771 ,  .  3  0
89L7 .L3
9 l -31 .5s
9268 .8L
930 r .82
927  0  . 43
9230 .97
9 l "88 .94
8998 .04
8952  . 03
8822 .2L
8769 .86
8766  . 8L
87 l -7  . 89
8565 .89
8797 .27
8893 .29
8840 .28
B9B9 .1L
89L6 .29
9023 .22
9L66 .34
9L7  6  . 61
9L7  4  .92
9283 . t 9
9335  . 03
93L l - . 0L
9276 .30
91-64 .O7
9085 .01
8925 .35
8760 .47

-0 .03
-0 .1 -6
-0 .07
+0  . 01
+0 .01 -
-0 .0L

0 .0
-0 .0L
+0  . 0L
-0 .0L
-0 .0L

0 .0
-0 .02
+0 .01
-0 .05
-o .a7
+0 .07
+0  . 07
+0 .07
-0 .03

0 .0
-0 .03

0 .0
+0 .02
-0 -01 -
+o .02
+0  . 01 -

0 .0
+0  . 01

0 .0
0 .0

+0  . 0L
-0 .02
0 .0
0 .0
0 .0

+0 .07
-0 .04
+0 .  05
+0  . 05
+0  . 05
-0 .02

0 .0
-0 .0L
-Q .02
-o .75
+0  . 01
+0 .02
+0 .03
-0 .a2
+0 .01
+0 .03
-0 .0L
-0 .02
+0 .01
-0 .0L
-0 .02

0 .0
+0 .01
+0 .0L

8477  .BL
842 r .87
8457  . 30
8585  . 20
866s .74
87  42  . 98
8825 .78
8880 .53
8732 .63
8683  . 6L
8631 - .3L
8587  . 77
8527 .45
8s82 .8?
8s99 .64
8599 .35
8785 .95
8730 .46
87  4L  . 94
9026 .2L
902 ] - .94
9L45 .79
9L36 .72
9286  . 09
9252 .27
9 t96 .89
8980 .96
886L .25
8771 .3 t
89L7 .L3
9L31 - .55
9268 .82
9301 .80
927  0  . 43
9230 .97
9188 .94
8998 .LL
895L .99
8822 .26
87  69  . 9J '
8766 .86
87L7  . 87
8655 .  B9
8797  . 26
8893 .27
8839 .53
8989 .12
8916  . 31 ,
9023 .2s
9 ] -66 .28
9 t7  6  .62
9]-7 4 .95
9283 .L8
9335 .01 -
93L l .02
9276 .29
9 t64 .05
9085 .0L
8925 .36
87  60  . 48

E l2L0*
821L
82L2
B2L3
82L4
B2L5
82L6
82L7
8218
B2L9
8220
922L
P222
B.223
8224*
B225*
B226*
8227*
B228*
B.229*
8230 t
E.23L*
B232*
8233
B234
8235
8236
8237
8238
8239
B240
8241-
B242t
P.243*
B244r'
B245*
P245*
8247*
B248' '
B.249*
8250*
925L*
8252t
B253*
8254*
8255*
B256*
8257*
8258*
B25y'
82 5 0'k
826v '
826T'
B263*
E.264*
B265
B266
E.267
8268
B269



P.270
B27 I
8272
B273

-74
v,75
B275
8277
B278
B279
8280
828L
B282
8283
B284
B.285
B286
B287
8288
B289
B290
829 t
8292
8293
8294
B295
B296
B.297
B298

n99
U300

8301
8302
8303
8304
83 05
8306
8307
8308
8309
8310
83l-l-
P.3L2
83r-3
83L4
83l-5
8315
831-7
83l -8
83L9
832  0
B.32L
9322
8323

,d324
-r325

P326
B.327
8328
P329

20931 -05 .4
2093386  .5
20931-95 .5
2092748 .7
209231-0 .0
2091540 .0
209L299 .4
2091] .25 .4
2090633 .7
209041 ,0 .1
2090073  . l -
2089787  .5
2089632 .L
2089L87 .8
2088939 .8
2088552 .  A
2A88253 .4
2087322 .2
2087821, .L
2088330 .1
2088634 .9
2088789 .0
2089 i -54 .8
2089357  .7
20899L7 .2
2A90055 .2
2  090343  .  0
2090924 .1
209LA92 .4
2A9138L .4
209L990 .9
2092L75 .4
2A92433 .L
2092863  .0
2093001-2
2093347  .9
2093A59 .2
2092830  .4
2092495 .2
2092238 .8
209 : l . 802 .1
209L]-42.6
2090934 .2
20903s5 .8
209ALL7  . 3
2089860  .4
2089454 .3
2089073 .1
2088911 - .4
2088545 .5
208832L .6
2087 6L0 .6
2087435 .7
2087 403 .4
2087608 .8
20883L0 .7
2088600 . l -
2088881 .1
2089206 .7
208950L .9

41_5808 .1
4 ] -5792 .8
4L557 6 .0
4L5499 .7
415453  . 6
4L5490 .2
415s00 .1
41 ,5555  .8
415548 .8
u .5466  .3
41552j . .6
4155L3  . 7
4L5472.2
4L5486 .0
415545 .3
4L5489 .3
4 l_5419 .5
4 t5 t74 .0
41s301 .6
4 l - 5345 .6
4L5295 .3
4L5209.7
41 -5L73  .  L
4 r -51_96 .9
4 t s224 .6
4]-s235.5
4L5234.4
4 t5L62 .O
4151 -83  . 6
41 -5305  . 7
4L5344.7
415354  . 8
4Ls13  0  .  9
4L5070 .9
4]-5204 .5
4 r -5389 .0
4L498L -2
4L4855  . 1
4 t4875 .4
4150  06  . 4
41-47 40 .5
4 t482J . . 6
414982.4
414977 .5
414944.L
4L4825.7
4t4945.0
4L487 0 .8
41 -4881 .3
4 l - 4869 .0
41 -4875 .8
414899 .8
4: j4922.8
414605 .9
4L461L .2
4]-45L4 -8
414600 .0
414518 .8
4 t4599 .9
4L4640 .8

8644 .55
8507 .62
8524 .98
8736  .  L5
8937  . 97
9295 .84
9363 .62
937 ] - .39
9296  . 60
929s .29
9304 .68
9L21 -  . 98
9LJ.4 -87
9L5L.29
8977  . 23
9061 .58
8990  . 25
932 j . . s6
9268 .32
9049 .56
9230 .27
9225 .16
9263 .70
9344 .59
9297 .29
9362 .34
94 t6 .50
9473  -L7
9444  . 7  4
9344 .7  4
9L30 .74
9000 .92
8942  . 44
8791 .51
8685  . 20
8504 .86
8753 .82
8946 .36
9028 .87
9L27 .L5
9339 .83
9522 .20
9547 -OO
9564 .32
9467  . 18
9483 .8s
9437  . 35
9390 .34
9377 .67
9386 .75
93L7  .37
9478 .93
946L .L6
9549 .65
9508 .80
9472 .3L
9500  . 69
9578 .96
9538 .77
957  4  .11

-0 .0L
-o .02
-0 .01 -
-0 .02
-0 .06

0 .0
0 .0

-0 .01 -
+0 .  04
-0 .36
-0 .02
-0 .10
-0 .01 -

0 .0
-3 .74
-0 .01
-0 .02

0 .0
-o .07
-o .02

0 .0
-2 .0s
- 0 .32
-0 .15

0 .0
0 .0

-0 .13
-0 .02
-0 .03
-0 .01
-0 .0L
-0 .02

0 .0
0 .0

+0 .02
+0 .0L
+0 .02
+0 .02
+0  . 0L
+0 .03

0 .0
0 .0

+0  . 0L
-0 .01

0 .0
-o .25
-0 .04
-0 .L0
-0 .07
+0 .  0 l -
- 0 .01 "
-0 .04
-0 .0L

0 .0
-0 .06
-0 .02

0 .0
-0 .25
-0 .0L
-0 .15

8644 .54
8507  . 50
8524  . 97
8736 . t 3
8937 .9 t
9295 .84
9363  . 62
9371 .38
9296  . 64
9294  . 93
9304 .66
9 t21 .88
9Lr4 .86
9L5L .29
8973 .49
906L .57
8990 .23
932 ] - .56
9268 .25
9049 .54
9230 .27
9223  -L l
9263 .38
9344 .44
9297  . 29
9362 .34
94L6  .47
9473 .L5
9444 .71
9344 .73
9L30 .73
9000  . 90
8942 .44
879 l . - 51 "
8685 .22
8504 .87
8753  . 84
8945 .38
9028  . 88
91"27 .L8
9339 .83
9522 .20
9547  .O l
9564 -3L
9467  . 18
9483 .60
9437  .3A
9390 .24
9377  . 60
9386 .76
93L7  .36
9478 .89
946 l . . 15
9549 .65
9608  . 7  4
9472  -29
9500  . 69
9578  -71
9538 .76
9573 .96

B270
B271,
8272
B273
8274
B275*
B2"16*
8277*
B278*
B279*
E}280*
8281' t
B.282*
8283*
P.284 indef
8285*
92g6*
828'7*
8288*
B289*
E290*
B29L*
8292*
B293*
8294*
8295*
8296*
8297t
929B*
82gg*
83  00
B301
8302*
8303
8304
8305
8306
8307*
8308*
83  09*
8310*
E}3l-L*
F3]-,2*
83L3*
83L4*
E}3L5*
Et316*
8317' t
83L8*
Et319*
8320*
832L*
B322t
8323*
B324r ,
8325*
B326*
B327*
8328*
B329*

obj ?*



833o
E}331
8332
8333

^34
v335

8336
B337
8338
833  9
E}340
8341
B342
E343
B344
8345
8346
8347
8348
8349
8350
835l -
8352
8353
8354
8355
8355
B357
8358

-359
u350

836L
8362
8353
8364
8355
8366
B367
8368
8369
E}370
B37 L
B37 2
B373
B374
E}375
B376
B377
8378
B379
8380
838L
8382
8383

d384
!t3 85

8386
8387
83BB
8389

2089754 .6
2089995 .7
2  090455  .  0
2090877 .6
2090974 .2
209L274 .8
2091-743.5
2092293 .6
2092545 .8
2092778 .7
209303r - .  s
2092799 .3
2092538 .9
2092L47 .9
209L964 .9
209L8L3.4
209L639 .7
2091-302.5
209L085 .7
2090890 .1_
2090530 .2
2090020 .0
2089692  .4
20895 r -2 .0
2089194 .0
2088955  -  8
2088529 .8
2088081_ .5
2487 61"8 .4
20874L6 .6
2087382 .9
20876L0 .6
20881_04 .7
20885s9 .7
2088876 .7
2089L03 .7
2089544 .5
2089850 .6
2090 t2 t . 9
2090449 .9
20908L5 .0
2090938 .3
209L300 .0
209 l . 588 .7
209L914 .4
2092L87 .5
2092485  .4
2092902  .4
2093089  .4
2093L05 .3
2A92754 .5
2092472 .3
209217 4 .7
209 t94 t . 6
209L525.9
209L2 t9 .5
2091000 .8
2090836 .7
2090396 .2
2090 r -05  . 8

4A4607 .5
4L4631.L
4 l_4651_ .5
4L4657 .9
414532.8
4L4550 .L
414544.7
414680 .9
4 t4520 .2
4L4663 .4
4L4467 .5
4L440L.9
4L4307 .s
4t4232.8
414388 .0
414224 .4
4L4356 .1
4 t43 t6 .9
4L4260 .8
41-4340.7
4L4382 .3
4144L8.1
4L4377 .O
414384 .4
4L4378 .8
4t4355.7
4]-423]-.8
4L4278 .1
41436s .5
4L4265 .5
4L4064  .6
4L407 4 .8
4 l . 4137 .5
4L4062 .6
4L4093  . 1
4t3967 .O
4L3896 .9
414084 .7
413927 .4
4 t40L6 .3
414005  . 6
4L4049 .5
4L4000  .  L
413989 .1
414022 .3
4L4057 -5
4L40L4 .2
414L79 .8
4L4173 -9
4L3874 .L
4L3721.8
4L36L4 .O
4L3731 .5
4L3704 .4
4L3680 .6
413734 .5
4L371 -0 .8
4L3738 .6
4 ] -37  0L .9
4L3694 .3

9590  . 43
9574 .L3
97L3 .60
962L .83
96L4 .12
9538 .76
9428 .86
9235 .6L
9229 .26
9Lr_3  .59
9105  . 85
92L9 .3 t
9309 -98
9422 .6L
941_0 .05
95L3- .76
951 ,6 .73
9s65  . 00
9646 .34
9687 .6L
97  48  . 65
9708 .L2
9731 , .32
9681 .34
9607 .87
9505 .59
9604 .76
9594 .96
9657 .41
9669 .0L
9737  . LO
9743 .72
9624 .76
9s72 .L9
9556  . 98
9459 .33
947A .58
9573 .68
9487  . 53
9s47  .39
9556  . 8L
957 t . 89
9563 .95
9605 .24
9535 .82
9458 .02
9342 .29
9 ] -02 .32
8947  .25
9071 . ] - L
9255 .1 -0
9396 .LL
9506 .40
960L  . 40
9500 .51
9444 .62
9405  . 05
9443 .08
9377  . 87
9368  . 54

-0 .53
+0 .05
+0  . 04

0 .0
+0 .  01

0 .0
-0 .0L

0 .0
-0 .0L
+0  . 01 -
+0 .02
+0  . 0L
-0 .0L
+0 .01
-0 .02
+0 .  0L

0 .0
-0 .02
-0 .02

0 .0
+0  . 03
-0 .05
-0 .04
-0 .L2
-0 .39

0 .0
0 .0

-0 .01
+0 .01 -

0 .0
0 .0

-0 .01 -
+0  . 01 -
-0  . 02
-o .02
+0 .01

0 .0
-0 .01

0 .0
-o .02
-0 .02
-o .02
-o .02

0 .0
+0 .01
-o .02

-L6 .32
-0 .1 -3
-0 .0s
-0 .01 -
-0 .01 -

0 .0
0 .0

-0 .0L
0 .0
0 .0

-0 .02
0 .0

+0 .  01-
-0 .02

9s89 .  90
957  4 .48
97L3 .64
962L .83
9614 .1 "3
9538 .76
9428 .85
9235 .61
9229 .25
9 tL3 .70
9105  . 88
92L9 .32
9309  -97
9422 .62
9410 .03
95LL.77
95 l . 6 .73
9564 .98
9646 .32
9687 -6L
97  48  . 68
9708  -07
973L .28
968L .22
9607 .48
9605  - s9
9604 .76
9594 .95
9657 .42
9669 .  01
9737  .1 -0
9743 .71
9624 .77
9572 .L7
9556  . 96
9459 .34
9470 .58
9573 .67
9487  . 53
9547  . 37
9556 .79
957L .87
9563 .94
95A5 .24
9s35  . 83
9458  . 00
9325 .97
9LO2 . t9
8947  . 2L
9071 .10
9255  . 09
9396 . ! L
9506  . 40
960 l . . 39
9500 .5L
9444  . 62
9405 .03
9443 .08
9377  . 88
9368 .52

833  0*
833L*
B332*
8333*
E}334*
8335*
8335*
8337*
8338*
833g*
8340
8341
B342*
8343*
8344*
8345*
8346*
8347*
8348*
8349*
8350*
8351*
8352*
8353*
8354*
8355*
8356*
E l357*
8358*
8359*
8360*
836L*
8362*
8363*
8364t
8365
8366
B367*
8358
8369*
8370
8371
B372
8373
B37 4*
B375*
8376* indef
8377
8378
B37 v,
8380*
B38l -*
83B2*
8383
8384
8385
8385
8387
8388
8389

obj



8390
8391
B392
8393

3g+
-395

8396
B397
83  98
8399
8400
840l.
B'402
8403
B'404
8405
8406
8407
8408
8409
84l_0
8411
B4L2
84l-3
B4L4
84L5
84L6
B4L7

20897  08  .4
2089264 . t
2088781 .6
2088569 .  s
2088254 .7
2087908 .8
2087677  .2
2087363 .O
2087572 .4
2087?05 .8
2088000 .0
2A88L59 .4
2088500 .9
2088766 .2
2089155 .8
2089454 -2
2A897  92  .4
2090 r -20 .0
2090528 .2
2090697  . 9
2090895 .4
209L393 .2
209 t733 .s
209L966 .6
2091s98 .8
209L3L4.8
2090859 .7
2090893 .4

4 r "3543  . 8
413726 . t
4L3734 .6
413693 -  1_
413695 .5
4L3826.8
4L3722.1,
413753  . 8
4L3342.5
413408  . 3
413403.7
4L316 l_ .4
41330s .1
4L3252.O
4r -3355 .8
4L33s4 .1
4] .3427.3
4L3423.2
4L34L4 -9
4 r . 3383  . 6
4L3s00  . 2
4L3373.6
413493.O
4L32L5 .3
4L3143  .  s
4L3L76 .1
4L3  068  .  5
4L28 r_5 .0

9369 .99
9315 .1 -9
9382  . 86
9375 .79
9456 .L6
9616  . 0L
9587  . 6L
95L5 .76
93s5  . 69
9400 .15
9446 .29
9348  . 95
92L4 -5L
9L49 -58
9143  . 30
9 r .75 .81
9257  .53
9208 .89
931L . l - 3
9294  . 44
9303 .53
93L9 .54
9490 .44
9481 .80
93L1 - .55
9225 .94
9L1L.1,7
8928 .48

9369 .97  8390
93 t6 .17  839L
9382 .85  8392
9375 .79  8393
9456 . t 5  8394
951-5 .  95 83 95*
9587 .59  8396
96L5 .74  8397*
9355 .67  8398
9400 .L4  8399
9446 .28  8400
9348 .94  8401
92L4 .5L  8402
9L49 .56  8403
9L43 .28  B4o4
9L75 .81  8405
9257  .52  8406
9208 .87  8407
93 ] -L .  i - 1  8408
9294 .42  B409
9303 .64  B4L0
9319 .53  841 - l -
9490 .38  B4 ] . 2
948L .78  8413
931-L .55  B4L4
9225 .57  B4L5
gLLt.1"7 B4L6
8928 .47  B4L7

are estimated.

-0 .02
-0 .02
-0 .01 -

0 .0
-0 .0L
-0 .06
-0 .02
-o .02
-0 .02
-0 .02
-0 .0r -
- 0 .01

0 .0
-a .02
- 0 .02

0 .0
-0 .0L
-0 .02
-0 .02
-a .02
+0 .01 -
-0 .0r -
- 0 .03
-0 .02

0 .0
-0 .33

0 .0
-0 .01_

-O" cover in L998 photography. Elevations readings
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POIN:f
4L2
4L4
41_5
41-8
4 2 2
4 2 4
426
428
432
434
436
4 3 8
4 4 2
444
446
448
452
454

lese
v  a58

462
463
464
466
468
4 7 2
474
4 7 6
478
4 8l-
482
484
486
4 8 8
489
492
494
5 0 8
5 L 0
5t2
5L4
515
5L8

^ 524
r s22-  sz4

528
530
53L

EASTING
2096197  .3
2096802 .2
2A96499 .1
209647L .4
2096 l . 99 .7
2096260  . 6
20959 l . 7  . 3
2095894 .L
2095586 .8
209s57  0  .7
209s340 .2
2095280 .3
2094968 .7
2A94996  -3
20947L2 .7
20947 :J .8 .9
2094388 .9
2094358 .  0
2094090  . 4
2094056 .5
2093884 .2
20937  95 .0
2A93694 .7
2093463 .1
2093304 .9
2093L40 .7
2093034 .5
20929 t7 .1
2Q928L3 .9
209266L  .0
2092585 .L
2092592 .6
2A92307 .4
2092269 .9
20922 t l - .O
20920 :J -8 .8
209L990 .9
209?7e9 .2
2093742 .9
2093654  . 6
2093666 .9
2093770 .0
2093707 .8
2093772  -7
2093802  .9
209376A .3
209363s .9
2093708 .8
2093477  .2

NORTIIING
4 L 4 6 9 9 . 2
4 L 4 4 0 6 . 5
4 1 _ 4 5 8 3  . 0
4L44L8.3
4L47 4L  .6
4L4416.5
4 L 4 7 3 0 . 3
4 1 4 3 8 5  . 1 -
4 L 4 7 0 0 . 5
4L4390 .8
4L47 Q4 . O
41-4360.2
4 L 4 7 6 5 . 3
4L4383.7
4 L 4 6 6 4 . 7
4 L 4 4 4 L . 7
4 L 4 7 4 7 . 4
4 L 4 3 5 6 . 9
4 L 4 6 7 8 . 2
4 L 4 3 6 0  . 5
4 L 4 6 9 7 . 4
4L4396 .6
4L4322.6
4 L 4 6 9 6 . 3
4 1 4 3 3 6 . 3
4 L 4 7 8 L . L
4 1 4 4 7 0 . L
4 L 4 6 2 5 . 8
4 L 4 4 L 4 . 3
4 L 4 7 2 0 . 7
4 t4677 .2
4 l - 4 4 0 0  . 5
41_457 4 .3
4 L 4 4 3 0 . L
41-4L39.9
4L41 08 . L
4 L 4 3 9 7 . 4
4 1 - 3 7 8 6 . 0
4 1 " 3 3 7 4 . 8
4L2892.6
4 ] .25L8.4
4 t 2 2 7 3 . 0
4t1-967 .4
4 t j . 5 1 2  . 8
4 1 L 3 9 9 .  s
4 1 1 1 2 0  . 5
4 L O 7 4 6 . 9
4 t 0 4 7 3 . 9
4 ] - 4 2 6 l . . 9

r_988
EI,EVATION

7 8 0 6  . 4 8
7 9 2 7  . 8 6
7 9 7 4 . 2 0
8 0 8 8 . 9 3
8 L 8 4  . 0 4
8 L 8 7  . 4 5
823 r_ .0s
8425 .09
9240 .83
8408  . 52
8253  . 01
8457  . 98
8286 .36
8520 .06
8343 .75
8469 .  s0
8250 .58
8449 .86
8258  . 80
846L .7L
8400 .55
8463 .69
8534 .59
8722 .42
8787 .44
8831 .60
9 r .05 .89
9021 - .10
9207  .85
9132 .12
9L29 .56
929 f , . 54
9229 .42
9334 .2L
9434 .23
9302 .29
9395 .54
8830  . l - s
9136 .26
9232 .90
91 ] -60 .72
9068 .68
877L .2L
8570 .71
8429 . 07
8228 .52
7999 .87
7853  . 05
8653  . 63

+0 .07
-0 .1 -5
+0 .03
+0 .  O4
+0  -02
+0 .03
+0  . 42
+0 .03
-0 ,06
+0  . 03
+0 .03
+0 .01
+0  . 0L
+0 .01 -
-0 .06
-0 .33
+0  . 06
+0 .03
+0 .04
+0  . 03
+0 .04
+0 .01
+0  . 01
+0 .02
+0 .  0 l -
+0  . 03
+0 .01 -
-0 .0L

0 .0
+0 .03
+0  . 0L
-0 .09
-0 .03
+O.O2
+0  . 05
+0 .08
-0 .L5
+0  . 05
+0 .03

+ l -4 .95
-0 .03

824A  .90
8408 .37
8253 . A4
8458  . 02
8286 .38
8520 .09
8343 .77
8459 .53
825CI .62
8449 .89
8258  . 83
846L .72
8404 .67
8463 .70
8534  . 53
8722  . 09
8787  . 50
8831 .53
9105 .93
902L .L3
92A7  .89
9L32 .43
9L29 .57
929L .56
9229  .43
9334 .24
9434 .24
9302 .28
9396 .54
8830 .1 -8
9a36 .27
9232 .8L
9L6A -69
9068  . 7  0
877L .26
8570 .79
8428 .9L
8228 .57
7999 .90
7868 .00
8653  . 60

L99S 1998
DTFFERENCE ELEVATION POIIfiT

4L2
4L4
4L6
4 L 8
4 2 2
424
426
428
432t
434t
435*
4 3 8 *
442 ' "
444*
446t ,
448t
452t
454)t
456
4 5 8 *
462
463
464
466
468
4 7 2
4 7 4
475, ,
4 7 8
4 8 1 *
482*
484t
486*
4 8 8 *
4 8 9 *
4 9 2 r ,
49U,
5 0 8 *
5 L 0 *
5L2
51,4
5 L 6
51.8
s20
5 2 2
524
528
530 concret
531

waI1



532
534
536

^  s38
r540- s42

544
548
550
552
554
556
558
550
55L
562
555
s66
s58
570
572
574
576
578
582
584
s86
587
588

-  s9o
- s92

596
s98
600
6Q2
604
608
610
6t2
6L4
515
6L6
518
620
622
624
626
628
632
634
636
638
639
640

^ 64L
r 642-  

644
646
650
654

2093523 .5
2093549 .1
2093475 .7
2093384 .9
2A934LL .O
2093332 .6
2093424.2
209335s  . 5
2093457  .9
2093478 .4
2093327 .9
2093375 .9
2093397 .L
2092969 .5
2A93189 .7
2093092 .7
2093246 -7
2093099 .7
2093L55 . l _
2093071 .0
2093r_33 .0
2093047  .7
2093060  "  7
209307 6 .  4
2093090 .5
2093027 .L
2093092 .O
209279s .4
2092894 .L
2092885 .2
2A92804 .8
2092772  . 4
2092836 .L
2A928Ls.6
2092804 .0
209277  4  . 0
2A92780 .4
2092722 .3
20927"74 .5
2A92863  .4
2A92572 .O
209269L  .6
2092507 .L
2092508 .1
2092488 .3
20925 r .0 .7
2092586 . A
2092513 . l -
2492497 .O
20924 j . 6 .5
2092492  .6
2492504. t
20924L2 .O
209236L .L
2092259 .5
209224 l . . 8
2092252 .2
2A92LL4 .8
2A9222L .L
20921_80 .0

4L3937.4
413567 .7
41342L.9
4t3222.4
4L2894.7
4L26L]-.4
4L2277 .9
4 r . 2059  . 3
41L586 .  r .
4L r . 334 .1_
411099 .1
41 -0810 .0
4L4494.2
4t4L36.6
41_4009 .9
4 r_3571 .0
41-34L7 .2
4L3207 ,4
4L292L .9
41"2603.3
4 r . 230 r_ .0
412004 .0
411690  . 5
4] -1444 .6
41 .1190  . 5
41 "0840 .8
4 to494 .2
4L4246. t
4L3793 .4
4135Q7.4
4L3L75.3
4L29 r3 .5
4L2596 .7
4L2297 .5
4tL98A.6
4LL692 .3
4LL4L6  "  2
41_1075  . 8
4 r -0801_ .5
410574 .3
4L3958.6
41 "3402  . 5
4 r -3204 .0
4 r "281"8  .8
412605 .7
4L234L.4
4].-2047.3
4L1734.7
41L4L4.7
4LL004.2
4]-07 47 .2
4L0523  . 1
4L3807 .4
4 r_3428  . 0
413776 .1
4131 .52  . 0
41-2787.4
+ r254s .6
4 r_2304 .0
41204 r - . 8

8804 .60
9095  . 23
9193  . 31
9265  .  L3
9191 .  86
901 .8 .59
8844 .83
8702 .26
8524  . 99
83r_3  .50
8]-s3.22
7963  . 43
7881 , . 91
9050  . 62
8935 .57
9L77  . L7
9L84 .66
9278 .20
9 l -84 .55
8970 .26
8801 .22
8517 .05
8439 .3L
8319 .  80
8234 .2L
821"0 .4L
7946 .74
9L93 .44
9L56 .23
9294 .05
9302 .94
9205  . 98
9051 .39
8830 .55
8658 .26
8554  . 40
9440 .LA
8335  . 57
8L76  . 1 -3
8044  -84
9290 .58
9395 .58
9400  . 69
9277  . s9
9155 .95
8962 .69
8769 .68
8681 .35
8569 .04
837  4  . 99
8J .78 .97
8A24 .67
9355 . 02
9488  . 06
9467 .45
9452  . 50
9279  . 43
92L9 . t 2
9 l_06 .83
9058  "  44

+0 .0L
-0 .02
-0 .0r -

0 .0
+0 .01
-0 .02
-o .42
-0 .0r .
+0  . 03
+0 .05
+0 .04
+0 .04

- l - 0 .L0
-0 .04
+0 .01
+0 .02
+0 .03
+0 .02
+0 .02
-0 .0s
+0  . 02
-0 .03
+0 .04
+0 .04
+0 .05
+0 .03
+0  . 02
-0 .01
+0 .02

0 .0
0 .0

-0 .19
-o .02
-0 .L0
-0 .14
-0 .01 -
+0 .05
+0 .05
+0 .03
+0 .03
-o  . 42
*0 .03
-0 .01 -
-0 .  L0
-0 .05
+0 .01
+0 .03
+0 .02
+0 .04
+0 .04
+0 .03
+0 .02
+0 .02

0 .0
-0 .0L
+0 .01
-0 .04
*0 .0L
+0 .0L

0 .0

8804 .61 -
9095 .21
9193  . 30
9265 .L3
9L91 .87
9018 .57
8844  . 8L
8702 .25
8525  . 02
8313  . 5s
8153  . 25
7963 .47
7871 .81 -
9050  . 58
8935  .  s8
9L17  .L9
9L84 .69
92"78 .22
9184 .58
8974 .2L
8801 .24
86L7 .02
8439 .3s
8319 .84
8234 .26
82 } .0 .44
79+6 .76
9L93 .43
9L56 .25
9294  . 06
9302 .94
92A5 .79
9A51 .37
8830  . 45
8658 .12
8554 .39
8444 -15
8335 .62
8L76 .L6
8044 .87
929A -56
9395 .5s
9400 .68
9277 .49
9155  . 90
8952 .70
8769 .7L
8681 .37
8569 .08
8375 .03
8179  "  00
BO24  .69
9355 .04
9488 .06
9467 .44
9452 .5L
9279 .39
92L9 . I L
9106 .84
9058 .44

532*
534*
536*
s3B
540
542
544
548
550
552
554
555
558 cut
560
56L*
562*
555*
555
558
s70
572
574
576
578
582
s84
586
587
588*
590*
592
s96
598
500
642
504
608
610
6L2
6L4
615*
616*
51_8
620
622
524
625
628
632
634
636
638
53  9 *
6+A t
641-*
642
644
646
650
554

area



556  209225A.7
658  2092296 .3
662  2092272 .O
664 209226L.8
666 20921,99.O
667  2092074 .5
668  2091900 ,5
66e  2092029 .3
670  209204L .7
572 209L877 .2
674 2A9L93t .6
675  209L985 .7
678  209L947 .6
682  2091_958 .0
684  209L898 .7
686 2091-952.7
688  209L876 .5
590  209L78 l - . 1 "
691_ 2092543.6
692  209201"3 .9
694  209L845 .6
696  2A9L797 .7
7  02  2097234  .L
704  2097247 .5
706  2497177 .7
708  2097308 .7
7L0  2A97283 .2
7L4  20971_85 ,0
7L6  2A97226 .3
7L8  20971 ,73 .8
720  2097046 .2
' 122  2097033 .9
724  2096958 .2
726  2096992 .L
728  2096933 .5
730  2097025 .4
732  2497Q25 .6
736  2497073 .2
738  2096961 .0
740  2096794 .4
742  2096685 .1
744  2496578 .2
746  2096627 .6
748  2096663 .2
750  209672J . . 4
752  2096695 .8
754  2Q96694 .7
758  2095566 .9
759  2096492 .L
760  2Q96365 .2
764  2096305 .8
7  66  2096436  -L
768  20964 l . 0 .8
170  209643s .5
772  2096405 .5
7 '7 4 2096425 .7
776  2096405 .5
780  2096L7L . r
782  2096095 .3
784  2096LL2 .2

4 L t 7 7 5 . 9
411_51 . r . . 1
41 . r .140  .0
410858  . 2
4L0496 .9
4L3864 .3
4 f3226 .0
4L3532.2
412889 .5
4L27AO.9
4a2289.9
4 l_L988 .5
4L1646 -5
4 r , 1393  . 5
4LLL29.2
4LO782 .6
410532.3
412690 .4
4L4298 -6
4 j .4095  .4
41  3808 .5
413509 .5
4L3933.7
4L3785 .5
4L3458.2
4L3299 .5
4L2306  . 5
4L2976 .9
4L2588  . 3
411775 .3
4 ] . . 405 l . . 9
4L3'773.2
4 l_351"5  .5
4L3273 -4
442844.9
412593 .8
4L2322.9
411-99s  .6
4 ] . 1772 .2
4L4!03.6
4L3777 .8
413580 .4
4L3224.L
4L2906 .7
4] .2589.2
41-232s -2
4L2004 . r
4LL733.4
4I4L2L.s
4] .37 68 .9
4t3547 .L
4L3208 .8
4L2966 -7
4]-2632.3
4L2344.3
4 t l . 990 .7
4L1685  . 0
4141_1-2  .0
4L3796 .9
4L3525.5

8897  .97
8695  . 34
8466 .94
827L .O t
8024 .94
9s22  . 43
9476 .30
9582 .25
9345 .86
928A .6s
9057 .44
8907  . 53
8670 .  05
8520 .45
8359 .2L
8182  .1 "5
8046 .7L
9267  . 30
9311 ,76
9506 .80
9s98 . l - 9
9509 .29
79 t2 .72
7935 .09
8101 .23
8022  .43
79X3 .95
8219 .  81
8 r .83  . 10
770L .54
1809 .44
8034  . 75
8178 .54
8240 .94
8375 .97
8240 .58
8098 .77
7884 .08
7576 .29
7947  . 2L
8065 .01
82L8 .62
8396  . 64
84s3 .4 t
8210  . 07
8029 .33
7944 .53
7885 .27
81s8 .90
8205 .75
830L .07
8455 .55
8527 .67
8305 .82
8232  -92
8023  . 35
7867  . 80
8367 .  L1
84Q3 .19
8440 .56

8897 .98  656
8695 .40  658
8466 .34  662
8271_ .00  664
8CI24 .9?  666
9522 .43  667*
9476 .3A  668
9582 .06  669
934s .85  670
9280 .6s  672
9057 .43  674
8907 .51  675
8670 .03  678
8520 .45  682
8359 .20  684
8 tB2 .L4  686
8046 .71  688
9267  . 30  690
93LL.74 69tt '
9505 .80  692*
9598 .  L9  694
9509 .27  696

702
704
706
708
7L0
7L4
7L6

7701 , . 65  718
720
722
724
726
728
730

8098 .99  732
7884 .24  736
7676 .40  738

740
742
744
746
748
750

8029 .48  7s2
7940 .69  754
7888  -40  758

759
764
764
756
768

8305  .  49  ' 17  0
8232 .90  772
8023 .36  774
7867 .84  776

780
782
784

+0 .0L
+0 ,06
-0 .60
-0 .01 -
-0 .0L

0 .0
0 .0

-0 .L9
-0 .01 -

0 .0
-0 ,01
-0 .02
-0 .02

0 .0
-0 .01
-0 .01

0 .0
0 .0

-a .02
0 .0
0 .0

-0 .02

+ 0 . ] " L

+0.22
+0 .L6
+0 .LL

+0 .15
+0 .L5
+0  . l - 3

-0 .33
-0  . 02
+0 .01
+0  . 04



a

786  2096L02 .7
788  2095055 .0
790  2496Q43 .2
792  2C I96L44 .L
794  2096047 .9
796  2096058 .4
806  2095865 .1_
8l_0 2CI9584L .4
8L2  209s7  93 .5
814  2095782 .L
B1_6  2A95776 .8
8L8  209s768 .2
820  2095807 .4
822 209s752.5
824  2095709 .2
826  209s770 .4
828  2495773 .7
830  209s537 .0
832  20955s6 .0
834  2095503 .5
836  2095495  . 7
838  2095478  -4
840  2095525 .  B
842  2A95429 .6
844  2095475 ,7
846  2095505 .4
848  2095450 .8
850  2A95342 .6
8s2 2095273.9
853  209s298 .5
854  209s206 .9
855  209s206 .  B
8s8  2A95L96 .0
850  209s209 ,0
862  20951_85 .5
864  2095L84 .6
e66  2095205 .3
858  2Q952L3 .8
870  2094935 .0
8?1 -  2094890 .6
872  2094879 .8
873  2095427 .3
874 209491,7.4
876  2094889 .2
8?8  2094949 .4
880  2094881 .5
882 2CI94894.0
884  2A94890 .  L
885  2094898 .8
888  209492L .L
890  209467L .9
89L  20947sL .L
892  2094686 .7
894  2094604 .7
896  20946L2 .3
898  2094629 .9
900  2094582 .2
902  2094620 .5
904  2094593 .4
906  2094s8s .  B

413108 .8
41 -291_8 .5
4L2593.9
4L23L3 .2
44L947 .6
4LL732 .2
4LL687 .3
41,4L42 .8
4 l_3802  . 9
4 r_3478  . 3
4L3224.O
4L2876.5
41,2570.7
412297 .2
4L2028.'7
444444.L
4a ta24  . 6
4L4L t2 .3
413775 .5
4 l . 320L .4
4L2896.L
4L2589.6
4 j . 2274 .6
4LL979 .7
4L1"7 6L . A
41 "L393  . 5
4LL129.6
4L4LL3 .2
4L3738.3
4L34t4.7
4L3L97 .9
4]-2954.t
4L2588 .7
4 l - 2303  . 3
41 -L995  .5
4J,L651.4
4LL434.6
41 -LL43  . 8
4L4L37.2
413893  . 6
4L3s96.2
4L3396 .6
413174.9
4L29 t9 .4
4L2556.9
4L2346.7
4L2032.s
4LL723 . t
4L1386 .8
41 .1LL8 .0
4L4Q96 -2
4L3834 .  r .
41_3517  .3
4L3214.3
4L2895 -9
4]-2573.8
4 ] .23  08 .6
4L2CI53.7
4L174L.8
4Lr31,2.L

786
788

8506 .42  790
8269 .87  792
8L52 .32  794
8013 .44  796

806
8r-0
83-2
8 1 4
8 L 6
8r .8

8509 .70  820
8454 .73  822
8267  .21  824
7gLL .36  826
7695 .40  828
8567 .45  830
8767 .5A  832

834
836

8649 .78  838
8426 .74  840
826 t . 32  842
811 -5 .66  844
7905 .36  845
7833 .72  848
8575  . 07  850 ' t
8842.65 852*
9091 .98  853
9031 .  L3  8s4
8849 .1 -0  856
8603  . 3s  858
8422 .08  860
8286 .L9  862
8L10 .32  864
7980 .  s9  866
78L9 . I 2  868
8651 - .30  874*
8844 .04  87L*
9086 .76  872 t ' ,
9182 .08  873*
9078  -86  87  4
8904 .99  876
8688 .70  878
8556 .2s  880
8344 .82  882
8L?3 .  s3  884
8059 .81  886
7901 .85  888
8637 .44  890 i '
8833 .50  891*
9A63 .73  892"
922L .22  894
8938 .07  896
87L3 .29  898
8548 .83  900
8394 .35  902
8346 .C Iz  904
8137 .80  906

86L7 .99
8637 .42
8s06  . 67
8269 .95
8L52 .46
8013  . 43
8027 .66
8551 .1_2
85?8  . 41
B6s5  .42
87L0 .  68
8803 .95
8609 .69
8455  . 04
8267  .20
7g tL  "36
7696 .39
8567 .44
8767 .49
8924 .67
885L  . 49
8649 .78
8426 .73
826L .30
811_5 .65
7905  . 35
7833 .72
8575 .08
8842 .65
9092  . 02
9031 .  Ls
8849 .  r - 4
8505 .59
8422 .26
828s .  98
8 l -1 "0  .08
7980 .65
78L9 .  r _8
866L .20
8843  . 95
9086 .58
9182  . 0L
9078 .73
8904 .89
8688  . 53
8556 .07
8344 .64
8173  . 90
8059  -79
7  901 ,  . 97
8537  . 39
8833  . 54
9063 .75
922L .24
8937 .98
871 -3  . 35
8549 .  ?5
8394 .57
8346 .  L0
8137  .77

-0 .25
-0 .08
-0 .1 -4
+0  . 01 ,

+0 .01
-0 .31
+0 .01

0 .0
+0 .01
+0 .0L
+0 .01 "

0 .0
+0 .01
+0 .O2
+0 .01
+0  . 01 -

0 .0
-0 .01_

0 .0
-0 .04
-0 .02
-0 .04
-2 .24
*0 .18
+0 .2L
+Q.24
-0 .05
-0 .06
+0  . 1 -0
+0 .09
+0  . 08
+0 .07
+0 .  L3
+0 .1 "0
+0 .  L7
+0 .  LB
+0 .18
-0 .37
+0 .02
-0 .L2
+0 .05
+0 .06
-0 .02
-0 .02
+0 .09
-0 .06
-o .92
-C I . 22
-0 ,08
+0 .  03



q

908
910
9L2
9L3
9L4
91"6
91-8
92A
922
924
926
928
932
934
940
94L
942
944
948
950
952
954
956
958
950
962
964
970

2494624  .9
209435L  .6
2094346  .4
2494472 ,9
2094307  .5
20943L4.5
2494343 .3
2094293 .6
2094299 .5
2494274 .6
2494340 .5
2094258 .6
20943LL.9
2094302 .L
2094002 .0
2094077  -5
2094QL4 .7
2493963  . 0
2494A54  .9
2093982 .4
2094000 .9
2094A62 .5
2094000  . 1
2093994  .  O
209396s .4
2A94066 .7
2093967 .5
2A93871 .0

4]-0997 .9
414090  . 3
413772 .3
4L35t2.9
4L3232.3
4]-2898.L
4L2559.6
41"2340.r
4LL93 r_ .8
4LL763 .3
41 "149L .0
4 l - r -051 .  L
4L073L .9
4L0466 .4
41_4086  . 3
41_3?88  . 9
4L3557 .5
4L3L77 .6
4L2905 .9
4].2s97 .5
4L2277 .7
4119?8 .  t -
4L r -580 .8
4LL392 .7
4LL t -01 .5
41_083L .9
4LCI529 .4
4L4024 .6

7948 .L8
8616  . 5L
8842 .75
9034  . 31
92L7  .39
8985 .  L6
8774 .76
8657  .L4
8s53  . 33
8530 .32
8353  . 82
81L t  . 75
7889 .54
7770 .72
8624  . 44
8835 .1 " r "
903 r . . 51
924L .05
9L26 .64
8933  . 33
8823  .  L r -
8730 .27
864 j . . 99
8353  .  L0
8L56  . 56
7973 .66
7820 ,54
8661 .54

7948  -20
86L6 .52
8842 .75

92L7 .4L
8986 .L7
8770 .76
8657  .L4
8553  . 04
8530 . l - s
8353  . 84
gLL ] . . 76
7  889  . 4L
7803  . 59
8624  . 43
8836 .1 "1
903L .  s5
924 r  . 05
9L26 .59
8933  . 33
8823  . 01 -
8730 .27
860L .98
8352 .99
81s6  . 55
7973 .66
783A .49

908
9t-0*
9L2*
9L3*
9 l . 4
9 l -6
918
920
922
924
926
928
932
934 indef obj
940*
94L t
942r,
944
948
950
9s2
954
9s6
958
960
962
954 cons area
974

+0 .02
+0 .  0L

0 .0

+0 .O2
+0 .01 -

0 .0
0 .0

' 0  . 29
*0 .1 -7
+O.O2
+0 ,01
-0 .1 "3

+32  . 87
-0 .01

0 .0
-0 .05

0 .0
-0 .01

0 .0
-0 .10

0 .0
-0 .0L
-0 .L1 -
-0 .01

0 .0
+9  . 95

*lw cover in 1.999 photography. Elevations feadings are estimated-
!l!o, missing readings generally indicaEe lack of phot'o coverage-



EAST

Olympus Aerial SurveYs, rnc-
Report for November 4, 1-998

FOR
GENWAL COAL COMPAI\TY, INC.

MOU}fiTAIN SECTION 1 SUBSIDENCE STUDY

L992
ELEVATION
10399 .3 i .
LO332 .73
L0288 .66
L0 t67  . 52
r_0002  . 58

997  4  . 95
987 l . . L4
979L .20
9807 .80
9784 .L8
97L9 .74
9631 - .56
9530 .02
94A9 .39
9334 .82
9099 .87
8984 .21
8898  . 6L
90s3  . 84

102  98  .  08
L0257 .38
10 r -86  . 37
10098 . l - 4

9972 .33
9889 .  99
9797  . 79
9688 .34
96s0 .80
9608 .24
9566 .  04
9454 .8L
930 r - . 65
923L .45
9 ] -82 .46

L024L .09
L01 -85 .  09
10135 .93
L0037  . 5L

9963 .04
98s6 .93
9800 .32
9725 .88
9693 .0s
9622 .04
9553 .62
9522 .L4
9467  .L8
9460 .44
942L .38

1998
DIFFERENCE

r_998
EIJEVATIONPOIMT

81.0L
8L02
E1o3
EL04
EL05
Er_05
8107
81"08
EL09
8110
E1r-1-
E1L2
ELL3
E1L4
8LL5
8116
E1-L7
Er.18

-11e
- t20

Er-21_
EL22
E123
EL24
E1_25
F.tz6
EL27
E1_28
EL29
El_30
E131
EL32
EL33
E138
8139
EL40
E141
Et42
EL43
EL44
E145
EL46
EL47

^-L48
-149

8150
E151-
E1_52
8153

EASTING
208L7s9 .2
2A82494 .9
2A82352.1
2082638 .7
2082942 .  O
2083360 . l -
2  0836s5  .  I
2083853 .0
2084L l .8 .6
2084478 .3
20847  94  .9
2  085058  .  4
2085265 .2
2085678  .4
2085941 .  L
208624L .0
2086689  . 9
2087  003  . 5
2087 t7A .0
208]-7 69 .6
208206L .8
2082388 .s
2CI82638.9
2082969 .3
2083318 .  s
2083s39 .2
2083934 .0
20842L8 .L
2084579 .2
2084780 .4
2085011 .4
2  0853  9L  . 6
2085655  -  1
2A87L72 .6
2081803  . 1
2082A89 .2
2082346 .9
2082669  -9
2082934 .2
2083236 .8
2083690 .0
2083869  .6
2084L62 .4
2084466 .9
2084740 .3
2085L75  . 3
2085478 .0
208s672 .s
2086100 .6

NORTITING
4L8606 .4
4 r_8530 .6
4L8574.7
418s35  . 0
418490 .5
4L8690  . 7
4L8533  . 1
418443  . 8
4 l_8571 .1
418608  . 6
4L8548  . 3
4 r . 8510 .9
418511 .4
4L87  05 .6
4L8750 .9
4 I8464 .7
418634.4
4L8723 .9
4L8429.6
418239.7
4 r . 8270 .2
4t8224.0
4L8202.6
418L78  . l _
4L8308 .6
4 '18207 .4
418202.2
4I82L]- .4
4L8227 -8
4 r . 8190 .9
4 t8 t42 .2
4L8L76 .9
41 .8266 .2
418189 .7
4L7 955 . O
4J .7932 .9
4L7930 .7
4L7904 .L
417859.7
4]-7947 .0
4 r7847 .4
417942.7
4L7920 .2
4 l . 7946 .8
4L7943 .3
4L7898 .6
4L7929 .9
4L792L .3
4L7907 .4

POINT
Er-01
8L02
Er.03
EL04
E105
E105
8107*
E108*
EL09*
E1L0*
E1L1*
E3-L2*
E1l -3*
El_l_4*
E1l -5*
E1L6*
E117*
El-18*
E1L9*
EL20*
ELzL*
F'Lz2*
EL23*
EL24*
ELz5r,
Ej-26t,
EL27) ,
E128*
EL29*
813  0*
E131*
EL32*
EL33*
E l -38*
E139*
El-40*
E14l -*
El42*
EL43*
El-44 'k
8145*
E145*
EL47] ,
El -48*
El -49*
E15 0r.
E]_51-*
8152*
E l_53*

+0 .03
0 .0
0 .0

+0 .01
+0  . 02
+0 .02
+0  . 02
+0 .03
+0  . 04
+0 .05
+0 .05

-0 .42
+0  . 03
+0 .04
+0 .  0 l -
+0 .01

0 .0
+0  . 01
+0 .01 -

0 .0
+0 .0L
+O .02
+0 .  01
+0  -02
-0 .L6

0 .0
0 .0

+0 .01 -
0 .0
0 -0

-0 .01
0 .0
0 .0
0 .0
0 .0
0 .0
0 .0

+0 .01 -
+0 .02
-o .27

987L .L7
97  9L  . 20
9807  . 80
9784 .L9
97L9 .76
9631  . 58
9530 .04
9409  -42
9334 .86
9099 .92
8984 .27

L0298 .05
] -0257 .4L
r -0186  . 41
L0098  . l - 5

9972 .34
9889  . 99
9797  . 80
9688 .3s
96s0 .80
9608 .25
9566 .06
9454 .82
93 01-  .  68
923L .29

L024L .09
l -01 -85  .09
10L35 .94
10037  . 5L

9963 .04
98s6 .92
9800  . 32
9725 .88
9693  . 0s
9622 .04
9553 .62
9522 .L4
9467 -19
9460  . 46
942 l . l t



E154
El-55
EL58
El_s9

l-e o
=r-61_

E,J .62
El_63
E l . 64
E155
EL56
E]-67
E] .58
Er_69
E l70
E]_71-
E l72
E173
EL7 4
E:l.7 5
E l76
EL77
EL78
E l . 79
EL80
E18l-
El .g2
E1_83
EL84

l res
- r86

8187
EL88
E lB9
E190
EL9l-
ELg2
8L95
E]-96
E1-97
E198
EL99
E200
E201
F202
8203
F'204
E'205
F'205
E208
F'209
E2L0
E2LL
E2L3

j,2L4
-215

E2 t6
E2L7
F,2L8
E,2 l .9

2086292 .  O
2086569  . 0
208 ] -7L4 .1 -
20821 -03 .6
2082365 .6
208258s  .6
2082948 .4
2083290 .1
2083562 .7
2083883 .0
2A84168 .2
2A8442s .5
2084787 .4
2A85205 .6
2085429 .3
2085650 .9
2085885 .3
2086269 .5
20866]-5.2
2086859  .4
2087233 .9
208L742 .7
2082L02 .8
2082353  .8
2082673 .3
2082949 .1
2083264 .  O
2083568 .  B
2083884 .  L
2084200 .2
2084473 .8
2084770 .6
2085094 .L
2085305 .0
2085677 .O
2085979 .4
2086L74 .2
2087 l . 69  . 4
208 l . 825  . 6
2082064  .4
2082358 .8
20826s3  .0
20829s8  .8
2083374 .3
2083671 .2
20839 ] - l . . 4
20841 -59 . l -
20844L9 .2
2084624 .4
2085402 .3
2085688 .9
208597]- .3
2086427 .3
2085805 .4
2087224 .L
208L779  .4
208206L .7
2082354 .2
2082673 .8
208301 -3  . 3

4L790L .2
417 884 .6
4L7 662 . O
4 l . 7  654  . 0
4L7640 .6
4 ] -7675 .8
4L7508  . 5
4L7677 .0
4 t7572 .O
4L7648 .5
4t7 664 .8
4L7 620 .6
4t7625 -s
4 t7593 .3
4 l . 7568 .9
41_7530 .0
4L7643 .5
4L7 499 .6
4L7527 .7
417577 .2
4] -7 67 6 .9
4L7294 .7
47-7359 .4
4L73 r3 .5
41 ,73L8  .  L
4 : l -7328 .8
4 t7363 .5
4]-7237 .3
4 t7272 .9
4L72 l . 0 .1 -
4L ' t 268 .1
4L727 j . . 5
4L7283  .0
4173L8  . 1
4 t73L3 .1
417339 .9
4]-7253 -9
4L7268 .9
4L7066 .9
4L7 077 .5
4 t70L2 .2
416937 .6
4L6954 .2
4 r -7030  . 3
4L7 t24 .9
4L7 046 .4
4 l . 6927 .4
4 r -6861 .  0
4L6964 .L
4 r . 7058  . 5
41_6988 .0
4t7L59.2
4L7004 .1
4L7080 .7
4 t6946 .2
4L67L6 .5
4L67L5 .5
4L6730  .4
47-6689.5
4 t6730 .2

94L4 .38
9407 .90

L0235  . 08
r_01 -64 .81
10L28  . 48
1 -0081 - .76
10044  .  s3

9942 .35
9930 .25
9833 .74
9786 .99
9750  . 10
9693  . 40
9673 .91
9663  . 40
9669 .48
96 l . 7 .90
9622  . 93
9593  . 64
9553  . 66
9516 .24

1 -0325  . 16
L0244  . 07
1 ,0224 . r0
L01-83  . l , s
L0L44  .7  9
L0072 .97
l - 0084 .30

9992 .9L
9925 .0L
9880 .70
9860  . 53
9808 .92
9773 .L6
9721  . 08
9666 .53
9597  -62
9256 .42

l - 0377 .00
1 -0333  . 59
1 -0308 .23
L028s .26
1 "0247  . 95
r -01 -95  .34
10108  . 34

9953 .50
9873 .6L
9759 .30
9754 .33
967 t . 54
962L  . 98
9642 .  06
9359  . 63
9299  . 44
9059 .1 "5

to464  . 49
L0350 .  s4
102s8  . 60
10L37 .0L
r -01L9 .88

94L4 .37

t0235  .07
10164 .80
r -0L28  . 48
1 -0081 - .75
L0044 .52

9942 .34
9930 .24
9833 .73
9786 .99
9750 .09
9693 .39
9673 .90
9663 .39
9669 -  47

9622 .97
9s93 .66
9ss3 .69
95 t6 .27

10325  . 1 -5
ro244  .  07
] -0224  .09
10183  . l - 5
t0L44 .78
] -a072 .97
L0084  -29

9992  . 90
9925 .00
9880  . 83
9860  . 56
9808  . 93
9773  -28
9721 -L1 '
9666 .52
9597 -63
9256  .44

10377 .00
r , 0333  . 58
t0308 .22
L0285  .44
L0248 .L4
L0195 .44
L0108  . 43

9953  . 58
9870 .57
9758 .80
9754 .2L
967L .50
962 t . 92
9642 .08
9359 .64
9299 .45
90s9 . t 6

L0454 -29
10350  . 6L
L0258 .69
1 -OL37  . L4
t -0120 .03

E154*
E155*
EL58*
EL59*
E l50 *
EL6 l - *
EL62*
Et_53 *
E164*
EL65*
EL66*
8167*
E168*
EL59*
EL7  0 *
E17l -*
EL72*
E173*
EL'7 4*
EL75*
E ] .76
EL7'7*
E178*
Ej-79*
E180*
EL81_*
8182*
E t_83*
E1B4*
E l85 *
E186*
E l_87*
E t -88*
E189*
E190*
EL91- *
E j92
E1_95
E l96*
El -97*
E198*
E199*
E200*
E2 0 l_*
8202),
E203*
E2O4*s l id in  rock
E2  05*
E,206*
E208*
8209
8210*
E21-1
E,2t3
F,zL4
E2l-5*
E2L6*
E2L7*
E2L8*
F2L9*

-0 .01

-0 .01 -
-0 .01

0 .0
-0 .0L
-0 .01
-0 .01
-0 .01
-0 .01

0 .0
-0 .01
-0 .01
-0 .01
-0 .0L
-0 .01

+0 .04
+0  . 02
+0 .03
+0 .03
-0 .01

0 .0
-0 .01 -

0 .0
-0 .01

0 .0
-0 .01 -
-0 .01 -
-0 .01
+0  . 13
+0 .  L3
+0 .  01-
+O.L2
+0 .03
-0 .01 -
+0 .01 -
+0 .02

0 .0
-0 .0L
-0 .01 -
+0  . l - 8
+0  . 19
+0  . 10
+0 .09
+0 .08
-3 .O4
-0 .50
-o .L2
+0 .  06
-0 .06
+O.O2
+0 .  0L
+0 .01 -

0 .0
-o .20
+0 .  07
+0 .09
+0  . l - 3
+0  . 15



E'220
E22 t
E'222
E,223
&,+
82,25
F226
E,227
E,228
g,229
E230
8231
F,232
E233
8235
E'236
8237
E238
F,239
8240
E24L
E'242
8243
E,245
F,246
E,247
F'248
g,249
E250

]sz
vs3

8254
8255
F256
8257
8258
8259
8260
F26l.
8262
E'263
E,264
E,265
8266
E'267
F,268
E'269
E'270
E27L
E.272
F,273
F.27 4
827 5
E.276

]277
-278

E279
E,280
E28L
8282

2083295 . B
2083535 .9
2083863  . 8
2083963  .0
2084388  .7
2084764 .0
20852: j4 .L
2085414.5
20857  07  . 9
2A86A48 .7
2086290 .4
2086496 .8
2086799 .6
20873.L3.3
2082094 .  L
2082373 .4
2082677  .5
2082944 .5
2083271.3
2083510 .7
2083820 .5
2084L20 .2
20845L2.2
2085034 .  L
2085303 .3
2085788 .7
208601 -4 .3
20862L3.8
2086650  .  s
2A87262 .2
208L906 .7
2082036  .4
2082336 .3
2082673 .8
2082922.6
2083280 .2
2083496 .8
2083801" .6
2084Q7  4  . 9
2084406 .0
2084735 .3
2085022  .0
2085231 .0
208s620 .6
20860L5 .2
2086202 .8
2086581 - .7
2086927  .7
208?15s .3
2081858 .0
2082L l . 6 .L
2082388 .7
208267  4 .5
2082969 .0
2083300 .  s
208351L .8
2083898 .8
2084273 .8
2084464  .0
2084788 .8

4 L 6 7 2 8 . 9
4 r -569 r - . 0
416733 .2
4L669s  . 3
4L6665 .8
4 t67 t4 .1
4 l . 6640 .7
4L6732.r
41667L.3
43-6702.7
4L67 03 .6
4L67L0 .7
416659 .  s
416684 .9
4 t6402 .6
4L6438.9
41 -64L0  . 3
416382.6
41"6393 .1-
4L6441.0
4L6326 -0
4 l . 6377 .2
4L6453  . 5
4 t6459 .3
4t6329.5
41641,2.7
416390 .6
4L6479 .9
416442.1
416384 .0
4]-6L23.4
4L61-L3 .  L
4L6L29 .6
4 t -6007  . 1
4 r . 6064 .0
4L6204 . L
4L6L90.7
4L5986.4
4t602L.3
4L6L69.s
4L5140  . l -
4a62L2 .2
4L6023.7
4L61,45.6
416097 .O
4L6CI70 -3
4L6156.2
4 !6 ] -37  .2
4L6L52.O
4rs834.2
4 r -5833 .9
4L5874 .2
4L5757 .9
4L5838  . 8
4L582L -O
41 -5855 .5
4L5744.L
41-57 43 .8
4L5797 .9
415755 .4

10095 .85
9942 .64
9897  . 93
9875 .08
9705 .37
95L4 .37
9470 .34
95t l .L7
9427  .24
945 I . 70
9380  . 34
9224 .87
9024  -90
8975 .75

] -a230 .09
L011 -5  . 66

9994 .77
9946 .60
992L .35
9888  . 66
97?7  . L8
9695 .89
9s85  . 6L
9432 .5L
9222 .29
9223 .64
920 t .8s
9229  . 00
9024  . 40
8773 .24

10286 .  87
10203  . 84
r -0061 .23

9949 .26
9848  . 35
9844 .23
9792 .83
9673 .25
9560  . 86
9537  .33
942 t . 22
9282 .14
9282 .43
9077  . 78
9042 .99
9000 .96
8940  . 90
8804  . 5L
87L4 . t2

l - 0312  . 48
r -0158  . 15
10035 .82

9940 .23
983s  . 75
97a9 .s9
968A .92
9636 .90
9s8 l - . 01 -
9479 .64
9475 .92

+0 .L5
-0 .35
+0  . 03
-0 .49
-0 .3s

0 .0
-0 .01
+0  . 0L

0 .0
-0 .05
+0  . 02

0 .0
+0 .01

0 .0
+0  . 05
+0  . 05
+0  . 07
+0  . 08
+0 .1 -0
-0 .1 -7
+0  . 09
- r - .35
- 0 .25
-0 .02

0 .0
-0 .0L
-0 .  02
-0 .01 -

0 .0
+0  . 01
+0  . 03
-0 .05
+0 .  04
-0 .03
-0 .09
-0 .18
+0 .04
-0 .05
-0 .07

0 .0
-0 .03
-0 .01
-  0  .1 -5
-0 .15
+0 .09
+0 .08
+0 . l - 1

0 .0
-0 .45
+0 .02
-0 .05
-0 .25
-0 .25
-0 .3s
-0 .3L
-o .25
-0 .07
+0 .  04
-0 .34
-2 .88

L0095 .  02
9942 .29
9897 .96
9875 .59
97  05  . 02
96L4 .37
9470 .33
951 -1 .18
9427  -24
945L .65
9380 .36
9224 .87
9024 .9L
8975 .7s

t0230 .14
10115  . 71 -

9994 .84
9946  . 68
992L .45
9888  . 49
9777  . 27
9694 .53
9585  . 36
9432  . 49
9222 .29
9223 .63
9201 .83
9228 .99
9024  . 40
8773 .25

1 -0286 .90
] -0203 .79
LO06L .27

9949 .23
9848 .26
9844  . 05
9792 .87
9673 .20
9660 .79
9537  .33
942L .19
9282 . t 3
9282 .28
9A77  . 63
9043  . 08
9001 .  04
894L .01
8804 .51 -
87L3 .67

r -03L2  . 50
r -01s8  .11
1 "003s  . 57

9939 .98
9835  . 40
97L9 .28
9680 .67
9636 .83
9581 .05
9479 .30
9473 .04

F,220*
E,22l -*
E,222*
E223*
8224*
F,225*
E'226
E,227
F'228
E,229
8230
E23l
E,232
E,233
8235*
8236*
E237*
8238 t ,
F'239,,
F,240t
E,24l*
E,242*
8243
F'245
E'246
8247
E'248
E249
8250
F'252
8253*
E'254t
E255*
E'256r,
E'257t
8258*
E,259t,
8260*
E26L*
F'262,,
E263
F'264
8265*
F'266
E'267
F268
E,269
F270
E27 l
F,2"72*
g'273*
F.274*
F,275*
F'27 6*
E.277*
E'278*
F,27 9*
E280r '
E281
8282*



E2B3
F284
8285
E,286

)zet
- 288

8289
E,290
E29L
8292
F,293
E,294
E295
8296
8297
E.298
8299
E300
E301
E302
E3  03
E304
E306
E3  07
E308
E3L0
E311
831"2
831_3

] t r+
-315

E3r-5
E3L7
E3l-8
E319
8320
E32L
E322
8323
E324
E,326
F.327
8328
E329
833  0
E331
E332
8333
E334
8335
8335
E.337
8338
8339

-340
-341-

F.342
E,343
F'344
8345

2085  063  . 2
208s322  .0
208s686 .5
20860  09  . 9
2086310 .1
20864L2.6
208689 r_ .3
208709 j . . 6
2081921.7
2082]-43.6
2082372 .4
2082581_ .0
2082960  -6
2083269 .3
2  083541-  .  s
208386s .3
2084133  . 3
208456L .9
2084887  .8
2085118 .0
2085427 .3
208s665 .2
20862L2 .O
20867  0L  . 7
2486967  .2
209L962 .2
20821_01_ .8
2082360 .5
2082673 .6
2082960 .0
2083344 .8
2083592 .8
2083842 .5
20841s3.7
208443L .0
2084785 .9
2085071 .4
2085s01 , . 2
2085654  .4
2085932 .2
208652L.7
2087008 .0
2087  09s .5
208201-8  .1
208215L. t
2082373 .0
2082679 .1
2082994 .L
208328 l . . 2
208361 -s  . 5
2083805 .8
2084058 .6
20844] .9.7
20847  9L  .4
2085028 .0
20853  94  . 2
2085759 .5
2  086089  .  3
2086 ] . 79 .6
2086524  .9

4L5727 .5
4 l _ 5 8 2 L .  0
4 L 5 8 5 3  . 8
4 t -590 r_ .3
4L5900 .2
4]-572L.0
415873  .  s
415773 .3
415584 .5
4L5467 .7
415519 .1
4L552t .9
41 -551_2  .0
4L546L.4
4 t5567 .O
41"5475. t
41_55s5 .5
41_5553  . 9
4L5466 .4
4Ls589 .9
4 t -5525  . 3
4L5422.4
4L5526 . t
4 r_5s08 .9
41_5484 .6
4t5t6l. .2
415L90.2
4Ls226 .8
41521 -5  . 0
4L5t98.7
415 r -59 .4
4]-5260.6
415L62.2
4L5242 .4
415285 .6
415 r_50 .8
4L52s6 -9
4t5L44.7
41  5L93  . 3
4L5204 .8
4L52L2 .8
4 r_5097 .8
4L51-73.9
4 l . 4992 .4
4 t4947 .O
41 ,4922 .7
4L4972 -7
4L49 ) ,6 .7
4L48L7 .4
4L4759.4
4 t4840 .L
414886  . 9
4L4964 .2
414830 .8
4L494L.L
4L4876 .2
41481_6  . 8
4L47 03 .3
414952.3
4L4897 .2

93J -8 .92
9188 .04
9053  .  s5
B9s5  . 49
8890 .27
891 -0  . 59
8830 .93
8886 .93

] . 0322 .L8
1,0242 .48
L0 r -18  . 34
100L4  . 51

9948 .96
9855  . 46
97 t8 .29
9685 .65
9618 .37
9502  . 50
9384 .39
9266 .6s
9242  .63
9269 -L6
9028  . 9L
9003  . l - 0
8993 .94

L0480 .43
L0404  . 46
L0275 .24
J - .0162 .12
L0070  . 78

9962  . 92
9827  .88
980 r - . 90
9688  .  LL
9529 .59
9526  . 69
9509  . 96
9s09 .01
94 t7 .00
9252  .95
917  6  .9L
9255 .60
9258  . 4L

L0462 .35
1 -0395 .50
r_03  07  .  36
J -O2L7  . 4L
L014L .88
L0087  . 3L
1_004s  . 55
L0000 .2 l .

9B9L  .47
9774 .29
9679 .90
9626 .55
9629 .38
9478 .34
9528 .  06
9422 .45
936L .22

-0 .07
+0  . 02
+0  . 01 -
-0 . r - 0
-0 ;0L
+0 .0L
-o .02
-a .02
+0 .  05
+0 .07
+0  . 08
+0  . 10
-0 .0s
+0  . 10
-0 .52
-0 .22
-0 .83
-0 .09
-0 .08
-0 .01
-0 .02
-o  . 02
-0 .01

0 .0
-0 .0L
+0  . 01
-0 .09
-0 .01
+0 .  02
+0 .01
-0 . i - 5

0 .0
0 .0

-0  . 02
-0 .01
-0 .01 -
-0 .02
-a .02

0 .0
-o .02
-0 .0L
-0 .02
-0 .0L
+0 .  01-
-0 .0L
+0  . 01

0 .0
0 .0
0 .0

+0 .  0 l -
- 0 .03
-o .02
-0 .02
-0 .01
-0 .01 ,
-0 .03
-0 .02
+0 .01
+0 .01 -
-a  . 02

931 -8 .85
9188  . 06
9053  . 57
8955 .39
8890 .26
8910 .60
8830 .91
8886  . 9L

L0322 .23
L0242 .ss
1 -011 -8  .42
1 -0014 .61

9948 .91
9855  .  s5
97L7  . 77
9685 .43
96 l -7  . 54
9502  . 4 t
9384 .3L
9266 .64
9242 .6L
9269 .L4
9A28  . 90
9003  . 10
8993 .93

L0480 .44
L0404 .37
L0275 .23
10L62 . t4
L007  0  . 7  9

9952 .77
9827  .e8
980L .90
9688  . 09
9629 .58
9526  . 68
9509 .94
9508  . 99
94L7  . 00
9252 .93
9L76 .90
9255 .58
9258  . 40

t0462 .36
r -0395  . 49
l - 0307 .37
t0217 .41,
10L41 .88
10087  . 31 -
L0045  . 56
1 .0000 . l - 8

989L .45
977  4  . 27
9679 .89
9626  -54
9629 .35
9478 .32
9528 . 07
9422  . 45
936 ] - .20

E283
8284
E28s
E286
E287
E288*
E.289*
E290*
E291_*
E,292*
E293t
E-294*
E295*
E,296),
E,297*
F,298*
E299t
E300*
E3  01*
8302*
8303*
E3  04*
E3  06*
E3  07*
E3OB*
E3L0*
E31-L*
E3l -2*
E3l_3 *
E314*
E3 l_5*
E3 l_6*
83L7*
E3l- I 'k
E3l -  9*
E320*
E32l -*
E,322r,
E,323*
E'324r,
F'326,,
F.327*
E328*
F,329*
833 0 'k
E331*
8332*
8333*
8334*
8335*
8335*
8337*
E33  8 *
833  9 *
8340*
E34L*
F342t
E343*
E,344*
8345*



8346
E347
E348
-E349

xs0
Y:sr

8352
8353
8354
E355
8356
8357
8358
E359
E350
E36L
8363
8364
E365
8366
8367
E368
E369
8370
F.37L
8372
E373
8374
E375

)zze
-377

8378
E,379
E380
E38L
8382
E383
8384
E3  85
E386
E387
8388
8389
E3  90
E3 9l-
E,392
E393
E.394
E395
E3  96
E397
E398
8399
E400

laor
- I402

E403
8404
8405
8405

2086762 .L
2087264 .4
208L979 .5
2082L70 .9
20824]-9.2
2082652 .L
2082970 .0
2083305 .5
2083534 .  0
2083  908  .  0
2084L47 .7
2084440 .9
2084818 .3
2085L07 .0
2085321 .  s
208s6s0 .6
2085355 .7
2086553 .0
2086770 .0
2087190  . 3
208L864 .6
2082083 .  s
2082367 .6
2082535 .4
2082924 .5
2083252 .8
2083627  .9
2083894  -  8
2084229 .3
2084406 .2
2084822.0
2085 r -09 .7
20853 r ,0 ,7
20856L9 .9
2085929  .9
2086233 .7
2086620 .  r -
2486866 .2
2087 t78 .5
208181_0 .2
2082 :J .0 l . . 9
2082336 .L
2082611 .5
20829s8  .6
2083L6 r - . 0
2083515 .1
2083  957  . 6
2084156 .0
2A84332 .2
2084663  .4
208s043  . 3
2085323 .0
2085655  . 4
208s962  -3
2086283 .7
2A86520  .6
2086842 .3
2087L47 .6
20818L0 .3
2082060 .0

4 L 4 9 0 9 . L
4L4966 .4
4L4657 .6
414645.5
4 l _ 4 5 8 1 - . 5
4 1 - 4 5 9 6 . 0
4 l _ 4 6 0 0 . 4
4L4602.L
4 1 4 5 6 0 . 5
4 1 - 4 6 7 t . 7
4 r _ 4 6 0 8  . 8
4L4487 .O
4 l _ 4 5 5 0  . 4
4 L 4 7 3 4 . 7
4 1 4 6 3 3  .  t -
414s50 .6
4L4687.5
4L4663.7
4 l_4533 .8
4 r_4565  .8
4 l_4313  . 8
4L4363.7
414345.6
41-4254.2
4L4270 .3
41,4325.3
4L4301. .7
414347 .6
41 .4320 .4
4 l . 4236 .7
4L4282.L
47.4363.6
4L4358.5
4t4353.2
4L4398 .8
41432L.0
4L4287 .4
4L430L .4
4]-4298.0
4 t4075  .6
413983 .2
4L3986 .7
4L4063 .9
413997 .5
4L3929.2
4L4082 .3
41407 6 . Q
4 t4L23 .0
4]-4049.3
43,3994.2
4L4044 .9
4147-L7 .7
 LALOL .4
414L42 - 5
4L4022.8
4L4093 .L
4L3977 .7
4L401-6 .6
4t3784.4
4L3758 .5

940s  .  L3
9394  . 8L

L0382 .74
10344  . 59
1 -0273 .87
L0 t72 .74
L0084  . 25
r_0004  . 52

9969  . 42
1004L .73
L0044  . 35

9956 .92
9BL7  -47
97  43  . 45
9734 .L3
9626 .69
9468  . 30
9473 .77
9543 .01 -
9507  . 38

a0225 .61
L0287 .90
LO231.47
10L05  . 87
L0012  . 39

9898  . 17
9854 .67
9905 .  s5
9894  . 7  0
9837  . 78
980L .43
9804  . 84
9750  . 61
9699 .68
9679 . t 7
9663  .  09
9644 .63
9535 .51
9625 .40

101 -09 .18
101 -55  . 54
101 -66  . 73
L0096  . 50

99s0  . 00
9828  . 49
9784 .25
9759 .24
9758 .73
9745 -32
9737  . t 7
9736 .24
9708 .60
9667 .07
96s5 .L2
959L .35
9636 .60
96L7 .L8
9560 .98
9977  . 78

L0035 .83

-0 .02
-o .02
-0 .0L

0 .0
-0 .23
-0 .01
-0 .01 -
-0 .L3
+1 .39
+0 .01 ,
+0 .01
+0  . 02
+0 .  02
+0 .01

0 .0
+0 .02

0 .0
-0 .02

0 .0
-0 .02
+0 .02
+0 .01
+0 .02
+0 ,02

0 .0
+0 .02

0 .0
+0 .01

0 .0
0 .0

+0  . 01
+0 .02
-0 .01 -

0 .0
-0 .05

0 .0
-0 .0 l -

0 .0
-0 .03
+0 .03
-0  . 33
+0 .01 -
+0 .01

0 .0
0 .0

+0 .0L
0 .0

+0  . 01
0 .0
0 .0
0 .0

-0 .0L
+0 .01

0 .0
0 .0
0 .0

-0 .04
+0 .01 -
-0 .01

0 .0

9405  . l - L
9394 .79

L0382 .73
to344 .59
!0273 .64
]-0172.73
LOOg4 .24
10004  . 39

9970 .8 t
L004 : j - . 74
L0044 .36

9956 .94
98L7 .49
97  43  . 46
9734 .L3
9626 .71
9468  . 30
9473 .75
9543  . 0L
9507  . 36

L0225 .63
LO287  . 9L
) ,023 ] - .49
r -0106 .  89
10012 .39

9898 .  L9
9854 .67
9905 .57
9894 .70
9837 -78
980L .44
9804 .85
9750 .60
9699 .68
9679 .12
9663 .09
9644 .62
9635  . 51 ,
9625 .37

l - 010  9  . 2 t
r - 0L55  . 2L
to] -66 .7  4
10096  . 5L

9950  . 00
9828  . 49
9784 .27
9759 .24
9758 .74
9745 .32
9737  . L7
9736  -24
9708 .59
9657  . 08
96ss . l 2
9591 .35
9636 .60
96L7 .L4
9660  . 99
9977  . 77

10035  . 83

8345*
8347*
8348*
E349*
8350*
E35L*
E352*
8353
E354r ,
8355*
E356*
E357*
E35B*
E359*
E350*
E35L*
E363*
E364*
E365*
8355*
8357*
E368*
E369*
E370*
E37 l - *
E,372
E373
E,374t
8375
F376
F,3'17
E378
E379 t
E3BO*
E38L*
E382*
8383*
8384*
E3  85*
E385*
8387*
E388*
E389*
E3  90*
839L
E392*
E3g3*
F394
8395*
E3  95*
8397*
8398*
E3  99*
E400*
8401
8402*
8403*
E404*
E405*
E406*



F.407
E408
8409
841,0

-11
Yq:,z
841-3
847,4
E4L5
E4L6
E4L7
E41-8
E4t9
8420
E42L
F'422
E'423
8424
E'425
8426
F.427
F'428
F429
8430
E43l-
E'432
E433
8434
8435

lse
-437

E438
8439
8440
E44L
F442
E.443
8444
8445
E.446
8447
E.448
8449
8450
E451
8452
E453
8454
E455
8456
F.457
E458
8459
8460

j ,+et
-8470

E47L
F172
8473
8474

208243L .8
2082636 . O
2082967  .L
208330L  .  s
2083573 . t
2083850 .7
2084LL2.5
20844A3 .7
2084898 .0
2085033  . 4
208542L.L
208567  4  .9
2085930 .3
2086277  .6
2086sL8 .2
20868Ls .4
2087L43 .2
208 r_846 .9
2082L81 - .3
2082480 .7
2082686 .6
20829L8 .O
2083209 .  s
2083619 .6
2083804 .5
2084 l . 62 .8
2084520  .0
208472L.2
208s1 -21 .  L
2085430 .3
2085738  . 3
2085897  .5
2086203  .7
2086580  . 4
2086857 .0
2A87 t59 .3
208L781 .3
2082 j . 90 .4
2082396 .8
2082688 .9
2082930 .6
2083150  . 6
2083498  . 3
2083841.2
2084138 .2
2084411 .4
2084796 .3
208s069 .9
208s428 .4
2085722 .9
2085996 .6
2086279 .3
2086525 .3
2086740 .7
2087L57 .O
2081789 .4
2082L ] .4 .6
2082396 .5
2082622 .4
2082967 .4

4L3690 .0
4 t37+6 .1
4 t3545 .L
4L3721.3
4L38  06  . 7
4L3739 .3
4L3748 .3
4L3727  . 5
4 t3728 .2
413653  . 5
4t3749.3
4L3789 .9
4L3792 .3
4t37 63 .6
41 -3780  . 5
4t3682.4
4 t3765 .3
4L3504 .5
413499 .3
4 ] -3472 .5
4 r -3396  -  8
41 -33  87  . 4
413488 .9
4L3390 .9
4134L3. t
4 ] -3428 .2
4L33  94  . 2
413454.1
413428 .6
413443 .5
4L3455.4
4L3367 .5
413390 . l -
4L3409 .O
4L3334.7
413366  .  s
413089 .3
413L92.1
4 l - 3L58  . 8
4a3L77 .9
4a3230 .7
4L313s .1
4131 -61 .9
41,3L2L.2
4 t3 l 2A  . r
4 t3L l .4 .2
4L2988 .6
4L3092.7
4L3060 .2
4L3194.6
41311 -6  . 6
4L3259.8
41,3231.5
4L3]-34.L
413100 .0
4t9396 .8
4L9390  .5
4 : l . 9380  -7
4L9371.6
4L9462.3

1 -01L6  . 88
10067 .  L5

9905  . 43
97  42  . 66
9647 .O0
9599 .24
9624  . 67
9635  . 98
9690 .  L3
9678 .25
9575  . 40
9489 .62
9468 .L6
9450 .97
9475 .98
9478  . 80
9609 .10
9854 .29
9969 .25

10034 .  95
9970 .67
9916 .84
9759 .87
9565  . 15
9486 .75
9460 .97
9468 .99
9547  . 20
9571- .59
9475 .80
9308 .90
9237  .50
9238 .3 t
928L .34
9376 .79
9408 .67
9637  . 32
9793 .36
98L4 .36
9826 .3s
9833  . 5L
97  49  . 23
9622 .84
9457  .67
9269 .22
9302 .94
9372 .23
9408  . 83
9346 .05
9265 .96
9041 .60
921-8  .13
9204  . 93
9290 .80
9280 .29

r . 0235 .51 -
10203 .43
r_01-52 .51-
L0087 .  05

9928 .08

-0 .0L
-  0  .1 -L
-0 .01
-0 .01 ,
-0 .01
-0 .02

0 .0
-0 .34
-0 .02
-o .02
-0 .10
-0 .03
-0 .01 -
-0 .01

0 .0
+0 -01

0 .0
-0 .02

0 .0
-0 .02
-0 .01
-0 .02
-0 .01
-0 .01
-0 .01 ,

0 .0
-0 .03
-0 .01

0 .0
+0  . 05
+0 .  05
+0 .05
+0  . 05
-0 .01 -
-0 .01

0 .0
0 .0
0 .0
0 .0

+O.02
+0 .03
-0 .L0
+0 .  03
-o .22

0 ,0
0 .0

-o .25
+0  . 03
+0 .03
+0 .03
+0  . 04
+O .02
-0 .0L
+0  . 01
+0 .  0L

L01L5  . 87
1 -0067 .04

9905  . 42
9742  -65
9646 .99
9599 .22
9524 .67
9635 .64
969A .L t
9678 .23
9575 .30
9489 .59
9468  . 15
9450 .96
9475 .98
9478 .81
9609 .  L0
9854 .27
9969 .2s

l - 0034 .94
9970 .66
99L6 .82
9759 .85
9s65  . 15
9486 .74
9460 .97
9468 .96
9547  .L9
957 t . 59
9475 .85
9308 .9s
9237  .55
9238 .36
928 ] . . 33
9376 .78
9408 .67
9637  .32
9793 .36
98]-4.36
9826 .37
9833  . 54
9749 .13
9622 .87
9457 -45
9269 .22
9302 .94
937 ] - .98
9408  . 86
9346  . 08
9265 -99
904r  -64
92L8 .L5
9204 .92
9290 .8 I
9280 .30

8407*
E408*
8409*
E410*
E4l-l-
E4L2
E41-3
E4l-4
E4L5*
841"6*
E4l7
E4l_8
E4l_9
E.420*
E42j . *
E.422*
F,423*
8424*
8425*
8426*
8427*
8428*
F,429t
E43  0 *
E431*
E'432
E433
8434*
8435
E436
E'437
E438
8439
8440
E44l
8442
E443*
E444,'
8445*
8446*
E.447*
8448*
8449)'
8450*
E451
E l52
8453
F.454
8455
8456
8457
E458
8459
E460
E46T
8470
E47L
8472
8473
8474



8475
E.476
8477
F,r478

- 7 9
Y+ao
E48l-
8482
E483
8484
E"485
8485
8487
E488
8489
8490
E49L
8492
8493
8494
8495
8496
8497
8498
8499

2083288 .0  4 ] -941 "2 .L  9764 .39
2083656 .3  4L9382 .6  9697 .29
2  083  9 t6  . 2  41 "9388  . 7  9729  . tO
2084L29 .6  4L9399 .L  9770 .51
2084482 .0  41 -934L .8  9870 .79
2084466.L 4L9] .12.0 9936 -33
208420L .2  4 l9L l -B  .4  9876  .29
2083  9 t0  . 2  4191 -01 .7  9835 .05
20837A2 .0  419L50 .7  9802 .91
2A8326L .6  4L9LL6  -7  9834 .O7
2082968 .2  41 "9L50 .9  9969  . 3L
2082670 .0  4L9074 .7  101 -38 .85
20824L9 .0  4L9069 .0  L0265 .74
2082L73  . 8  4 l - 9081 .5  103L2  . 51 -
2081809 .5  47 -9L07  . 7  l - 0323  . 48
2081800 .8  418818  . 5  l . 0372 .67
20820?1 .3  43 -8767  .5  L0371 .42
2082425 .5  418831 .8  10302 .48
2082683  . 4  41879s .8  L0L74 .96
20830L5 .5  4L8785 .  O  L0030 .96
2083270  . 7  418805 .6  9982 .90
2083s69 .2 41-877L .6 9960 .71
2083842  .3  418847  .2  99L9 .08
2084L68 .6  418894 .6  9909  .2L
2084497  . 9  41 -881 -9 .2  9843  -  30

8475
8476
8477
E'478
E,479
8480
E48l_
8482
E483
8484
E485
8485
8487
8488
8489
E490
8491,
8492
E493
8494
8495
E'496
8497
8498
8499

*snow cover in lggg photography. Elevations readings are estimated'

;i;;, 
-missin! 

reaAi-ngs gEneiaily indicate lack of photo coverage'



OIYmPus Aerial SunreYs, Inc'
eePott for November 4, l-998

FOR
GEN!{AL COAI' COMPAI\TY, INC.

EAST MOI.IIAIN igCtTON Z SUBSIDENCE STUDY

POINT
T501
T502
T503
T504
T505
T506
T507
T508
T509
T510
T511
T512
T513
T5l-4
T5l-5
T516
T5L7
T5l-8

Grg
-T20

T52L
T522
T523
T524
T525
a526
T527
T528
T529
T530
T531
1532
Ts33
T534
T535
T536
T537
T538
T539
T540
T541
T542
T543

D544
-rs45

T546
T547
T548
T549

EASTING
2077795 .5
2077469 .0
2077205 .3
2076900 .3
2076600 .1 -
2A"76549 .5
2076906 .9
2077223 .L
20775 t3 .6
2077796 .9
2078038 .  B
2A78374 .L
2A78752 .8
2079028 .1
2079302 .5
2079579 .3
207  9882  . 4
2080L99 .8
20805  00  . 2
2080798 .2
2081087 .0
2081400 .0
2081403 . l -
208]-099.9
2080800 .1
2080499 .8
2080200 .2
2079899 .8
2079600  -2
2079305 .9
2079009 .6
20787 ] . 0 .6
2078412 .o
2078098  . 0
2077835 .8
2077516 .5
2077L6 l . . 2
207 687 4 .3
207 6552 .6
2A76597  .9
207  690L  .4
2A77 t9L .9
2077500 .4
2077814 .2
2078 ] -24 .4
2078402 .8
207  897 ] -  . 9
2079285 .2
2019600 .5

NORTHING
418494 .O
4L8536 .3
4t8464.6
418500 .0
41 -8503  . 4
4t824L.7
4 r .81 -91 .  s
4 r_8L64 .3
4L8233.3
4L8156  . 5
418255 .8
4L8257.3
418244.5
4L8 l -80  . 4
418057 .9
418160  -  1
4L81,94 .4
4L8L9L.7
4 !8200 .0
41 -81 -95 . l -
41 l -82L0.9
4L8200 .0
4L79L4 .L
417900 .0
4L7900 .0
417900  . 0
4 l - 7900 .1 -
4L7899 .8
4L7900 .2
4: l .792L.9
4 ] -7909 .8
4 ] -792 l . .O
4L7908 .6
4L7902 .7
417897 .9
4]-7864.5
4 t7942 .3
4L7872 .O
4L7909 .9
4]-7612.L
4]-7567 .2
4176]-2.9
417565 , l
4L757 4 .0
417598 .4
4L76L4 .3
4L7608 .2
4t7567 .8
417600  . 3

L998
EI,EVATION

9847  . l o
9665 .50
9s53  . 55
9453 .30
9373 .5L
9367  .54
9457 .6L
9s65 .99
9733 .88
9880 .26
9942 .42

toL67 .02
L0346 .63
L0447 -35
10545 .94
10578  . 54
10557  . 58
L05L8 .38
l - 0457  . 5L
LO420 .44
t04LL.77
L0364 .99
1 -0316 .15
l - 0384 .63
10445 .98
r -0503  . 33
l -0548  .51 -
10583  . 82
L0597  .70
10s38  . 30
L0431 .87
LO3L2 .B7
L017  9  -99
t0025 .28

9907  . 2s
973L .72
9550 .97
9450 .37
9375 .26
9383  . 45
946L  . 07
9584 .62
9693  . 0L
9813  . 81
9978 .49

t0L52 .22
t04L2 .85
taszr.25
L06 l -0  .61 -

POINT
T50L*
T502*
T503*
T504*
T505*
T506*
T507*
T508*
T509*
T5L0*
T5l-1,*
T5T2*
T513*
T5L4*
T51-5*
T5l -6*
T517*
T518*
T5l -9*
T520*
T521*
r522 t
T523*
T524*
T525*
T526 t
T527*
T528*
T529*
T530*
T531*
T532*
T533*
T534r .
T535*
T536*
T537*
T538*
T539*
T540*
T541*
T542t
T543*
T544,'
T545*
T545*
a547*
T548*
T549*

L99s L998
ELEVATION DIFFERENCE

9847  . 07  +0 .03
9665 .47  +0  -  03
9553  . 52  +0 .04
9453 .28  +0 .02
9373  . 34  +0 .17
9367  . 52  +0 .02
9457  . 59  +0 .02
9565  . 97  +0  -  02
9733  . 85  +0 .03
9880 .  s5  -0 .30

9942 .42  0  -  0
toa67 .O2  0 -0
1A346  . 52  +0 .01 -
10447  .17  +0  -  18
1 -0545 .94  0 .0
L0578 .77  -0  . 23
LO557 .69  -0 -01

1051 -8 .39  -0 .0L

L0457  .52  -0  -  0L
L0420 .46  -0  - 02
l - 041 - l - - 78  -0 ' 01 -

10365 .  OO -0 .01

l - 0315 .17  -0  - 02
L0384 .54  -0  -  0L
ro445 .99  -0 .  0L
1 -0503  . 35  ' 0  - o2
10548 .53  -0  -  02
10s83 .83  -0  -  0L
to5g7 .70  0 -0
10538 .30  0  -  0
1 -0431 .88  -0 .01 -

L0312 .88  -0 -01 -

L01 -79  . 98  +0  '  0L
LOO25  .27  +0  '  0L

ggo7 .26  -0 -0L

973 t . 72  0  -  0
95s0 .98  -0  -  01
9450  -38  -0  '  0L
9375 .25  +0  '  01 -
9383  .  s8  -0  '  13
g46 t . 08  -0  -  0L
9584 .64  -0 .02

9693 .02  -0  -  01
981 -3 .82  -0 -01
gg78 .5O -0  -  01 -

: - 01 .52 .23  -o -01

1041 -2 .85  0 -0
L052L .26  -0  -  0L
: -06!0 -62 -0 '  01



T550
T551
T552
T553
G+
lrs5
T5s6
T557
T558
T559
T560
T551
T562
T563
T364
T555
Ts66
T567
T568
T559
T570
T57l -
T572
T573
T57 4
T575
T576
T577
T578

-79
-80

T581
T582
T5B3
T584
T585
T586
T587
T588
T589
T590
T591
T592
T593
T594
T59s
T596
t597
T598
T599
T600
T60l -
T602
T603

^-604
-60s

T606
T607
T608
T609

2079885 .8
2080200 .2
2080499 .9
2A80799 .7
2  08 ] -L00  .  0
2  08 r -38s  .  9
208L403 .6
2  081 -083  .  9
2080799 .8
2080500 .0
2080200 .1-
20799A0 .L
2A796LL . "7
207  927  4  . 9
2  079000  .  L
2078699 .7
2078349 .4
2077947 .3
2077]-L9.3
207 6900 .  4
2076587 .9
2076589 .9
2076902 .2
2077274 .0
2077453 . r
207783 ] . . 5
207  8L06  .4
20 '78453.4
2078672 .2
2079063 .0
207 932L .0
2079620 .2
2A79852 .9
2080200 .5
2  080490  . 1
2080800 .7
2  081 -063  .  4
208L411 .9
2081399 .8
2081 - l - 00 .5
20807  98 .9
2080496 .4
2080L99 .9
2A79899 .3
2079599 .2
207 930L . 2
2079A04 .2
2078680 .8
2078404  -8
2078099 .7
2077799 .7
2077498 .3
2077228 .1
2076883 .0
20766 ] -5 .7
2076600 .5
20769L0 .8
2077 I84 .9
2077520 .9
2A77830 .6

4L7 601- . 6
4 : l . 7  600  .2
4 l - 7500  . 0
41 "7600 .  L
4 t7599 .9
4L7530  . 3
4L7324 . O
41-731-3  .8
4L7299 .9
417300  . 0
4L7299 .9
4L7300 .0
4L7292.3
4L7278 .7
4 t7300 .  o
4L7300 .0
4L7359 .L
417396 .L
4L7269 .2
417300 .0
4 r73L4 .6
4 t702L .0
417003 .8
4 l - 6950 .5
4L7008 .1
4't 6983 .7
4 !6982 .0
416955  . 5
4170L3.2
4L7007 .6
4L7008 .1 -
4 ] . 6987 .6
4 t697  6  .0
4L6999  .9
4L7008 .6
4 t6999  .4
4L7025 .7
4 : l . 7024 .3
4L6699 .9
4L6699  .9
4L6706 .O
4L6706 .2
4L6699 .9
4L6722 .9
416698 .4
4L6699 .7
4L6724 .2
4L67  03  .6
4t6714.3
416697 .5
4L6690 .9
4L67 r4 .3
4 t6730 .0
4L6650 .4
416693 .s
416399 -3
4L6444.8
4T642A .3
41 -641 -5 .8
4 r -5400 .5

r -0598 .79
1 .0565  .1 -6
L0517  .  L4
] -0454 .24
10388  . 59
r -0305  . 58
LO376 .96
l - 0437  . 63
LO494 .12
LO544 .79
1 ,0588  . 13
t0620 .64
L0623 .49
L0533  . 88
l - 0437  . 85
LO326 .75
]-0L27 .5L

9897  . s t
9593 .98
9467 .42
9381 - .65
9368  -99
9470  -20
9689 .80
97  83  . 07
9968 .77

10069 .3s
L021,5.23
r -0312  . 58
10454 .54
L0567  -22
l - 063  9  . 92
L06s7 .09
LO627 .61
10584 .06
t0542 .63
1 -0498 .34
L0449 .45
r -0s26  . 88
l - 055  9  . L6
r -0590  . 02
!0629  . 09
L066s  -49
l - 0655  . 05
1a587 .42
1-0467 .L6
1 "0355  . 87
] -0203 .79
10058  . 64

9939 .36
9847  . 80
9773 .60
9665  . l - 0
9467  . 51
9367  . 03
9372 .61
947  5  . 97
9s53  . 38
9646 .30
9739  -52

+0  . 02
+0 .01
+0  . 0L

0 .0
0 .0
0 .0
0 .0

-0 .01
+0  . 0L

0 .0
0 .0
0 .0
0 .0

-0 .0L
0 .0

+0  . 19
-0 .01 -
-0 .01
+0  . 06
+0 .  07
-0 . ' 14
-L  -24
-o .02
+0 .03
+0  . 04
+0 .04
+Q.02
+O .02
-0 .0L
-0 .L4
+0 .08
+0  . 04
-0 .01 -
-0 .01 -
-0 .01

0 .0
-0 .01
-o .42
-0 .0L
-0 .05
+0  . 05
-0 .0L
-0 .01
-o .02
-0 .06
+0  . 04

0 .0
+0  . 01
+0 .01
+0  . 02
+0  . 03
+0  . 04
+0  . 02
+0  . 02
+0 .0L
-0 .03
+0  . 02
+0  . 0L
+0  . 01 -
+0 .  03

r -0598  .  B1
L0565  . 17
L0517  .  L5
10454 .24
L0388 .69
1 -0305 .58
] -0376 .96
] -0437 .62
10494  . 13
10544  .7  9
10588  .  L3
L0620 .64
L0623 .49
10533  . 87
l - 0437  . 85
L0326 .94
10L27 .50

9897  . s0
9594  -04
9467 .49
9380 .91 -
9367  . 75
9470 .L8
9689 .83
9783  . l - L
9958 .81

L006  9  . 37
LO2r5 -25
LA3] . ,2 .57
l - 0454  . 50
1 -0567  .  3  0
1063  9  . 96
L0657  . 08
LO627  . 60
10584 .05
to542 .63
1 -0498  . 33
LO449  -43
10526 .87
10559 .11 -
1  0590  . 07
L0629 .  08
10665  . 48
L0665  . 03
10587  . 36
10467  .20
1 -0355  : 87
10203 .80
10068  . 65

9939 .38
9847  . 83
9773 .64
9665 -1'2
9467  .53
9367 -o4
9372 .58
9416 .99
9ss3 -  39
9646 .34
9739 .55

T550*
T551*
T552*
T553*
T554*
T555*
T556*
T557*
T558*
T559*
T550*
T561"*
T552*
T563*
T564*
T565*
T566*
7567),
T568*
T569*
T570*
T57L*
T572) ,
T573 ' t
T57 4*
T575*
T576*
T5771,
T578*
T5'79t
T580*
T58L*
T582*
T583*
T584*
T585*
T585*
T587*
T588*
T589*
T590*
T59L*
T592*
T593*
T594)'
T595*
T595*
T597*
T598*
T599*
T600*
T60L*
T602*
T603*
T604*
T605*
T605*
T607*
T608*
T509*



T6l_0
T6l-l_
T612
T6r-3

) t+
-61s
T51-6
T6L7
T618
T6L9
T620
T62L
T622
T623
T624
4625
T626
T627
.T628
T629
T630
T53l -
T632
T633
T534
T535
T636
T637
T538

3zg
v640

T64L
T642
T643
T644
T645
T645
T647
1648
T649
T650
T651
T6s2
T653
T6s4
T555
T555
T557
T658
T6s9
T660
T551-
T662
T663

t]664
u665

T666
T667
T668
T669

2078LL7 .3
2078392 .4
201  87  0L  . 0
20790L7 .3
2079304 .6
2079598 .4
2079958 .0
2080230 .1
2080479 .9
2080829 .9
208L1-02.7
208L390 .2
2081680 .6
208L411 - .  L
208]-092.8
20807  6L  .4
2080488  . 4
2  080085  .  9
2079934 .5
20796LO.6
207  9328  .0
20790L5 .1
2078774 .3
207854L .3
20772L7  . 6
207  6944  .0
2076548 .4
2A76599 .9
207692L .7
2A77 \92 .5
2077482 .8
2077756 . t
2078039 .  L
2078372 .7
2078740 .6
2A79AL6 .O
2079338 .2
2079629 .6
207992s  -6
2080233 .1
2080499 .8
2080773 .5
2081L00 .2
2081 -375  . 5
208L713.2
208L64L.7
2081411 .0
208]-a92.5
2080799 .9
2080503  . 4
2080194 .7
20799L]- .9
2079602 .6
2079305 .6
2078980 .4
2078713 .7
2078407  . 0
2078096 .8
2077826 .2
2077530 .8

41 ,54L8 .0
4L64L5 .6
4L6398 .8
4L6465 .8
4L6397 .2
4 l - 640L .5
4164 r -1 .8
4L6437 .7
4L6439 .3
415405  . 0
4164L4.2
41641 -0  . 8
4L6L24 .5
4r-61_95 .1-
4L6097 .O
4 l . 6104 .9
4161_05 .8
416 r_33  . 5
4L6118  . 6
4L6098  .  L
41 ,6109 .5
4L6099 .7
4L6036 . l -
4L6L7 -7  . 5
4L6003 .2
4L6 tO2  . 0
4L6 l j . 7 . L
4Ls799 .9
41 -583L .6
415810 .  L
4L57 44.8
415804  . l -
4L5757 .8
4L5746.1"
4L5797 .5
4L5823  . 5
41 -581-0 .6
4L5787 .4
415838  . 7
4 l - 5804 .4
41s803  . 5
4 t5817 .9
4L577 4 .7
415802.4
415868 . l -
415378 .5
4L5503 .0
415501 - .8
4L5499 .9
4L5501 .5
4L5487 .9
4 t5496 .0
4155L7.4
415499 .  0
415509 .6
4L5496 .6
4r5s29.6
4Ls534 .9
4 t -5581 - .5
41-5469 .8

9849 .  08
9973 .25

LOL]-6.2L
L0275 .65
LO429 .56
L057 ] . . L2
l - 068s  . 68
ta694 .92
] -067L .69
l_063  9  . 26
10505  . 48
1_0571 .98
L0434 -62
to597  . 98
10657  . 60
L0590  . 36
L07 r -3  . 33
t0742 .86
L07  02  .47
r . 0570 .02
L043  9  . 97
r -0303  . 88
to2L0 .07
1 -0060  . 3L

9669 .75
9552 .13
9330 .35
9347-  .43
9529 .86
967 j .  . 00
983L .84
9879 .L2

l - 0001 .63
l - 011 ,9 .54
LO260 .97
!0343 .23
L0436 .76
r -0535  . 65
ta659 .28
]-0737 .78
1 -0724 .85
1071 ,2 .0L
r . 0679 .88
t0637  .73
103  95  .  55
t0569 .26
L0636 .26
!0696 .57
t07L2 .52
1 -0709 .54
L0653 .12
L0500  . 47
1047L .20
10326  . ] -L
10203 .48
10L30 .91
] -0027 .6L

9957 .40
9933 .93
9840  . 1 -8

+0 .0L
+0 .02
+0  . 03
-0 .03
+0  . 02
+0  . 42
-0 .08
+0  . 01
+0 .01

0 .0
0 .0

+0 .  0 l -
- a .02

0 .0
0 .0
0 .0

-0 .0L
0 .0

-0 .L9
+0 .02

0 .0
+0  . 02
-o .24
-0 .03
+0 .01 -

0 .0
-0 .20
-0 .01 -
-0 .31
-0  . 02
+0 .01
-0 .01
-0 .02
-0 .07

0 .0
-0 .0L
+0 -01
-0 .0L

0 .0
0 .0
0 .0

-0 .01 -
-0 .01 -

0 .0
-0 .02
-0 .02
-0 .01 -

0 .0
0 .0
0 .0

-0 .02
0 .0
0 .0

-0 .01 -
-0 .06
-0 .0L
-o .02

0 .0
-0 .L3
-L .99

9849 .09
9973 .27

loLL6 .24
LO275 .62
LO429 .58
r -0571- .  L4
1 -0685  . 60
10594 .93
L067L .70
1063  9  . 26
10605  . 48
10571 - .  99
LO434 .60
L0597  . 98
106s7  . 60
1 -0690 .36
L07A3 .32
L07  42  . 86
] -0702 .28
10570 .04
1043  9  . 97
r -03  03  .  90
1 -0209 .83
1006  0  . 28

9669 .76
9552 .43
933 0 .  l -6
934 : l . . 42
9529 .s5
9670 .98
983L .8s
9879 . ! L

l - 000L .5L
L0tL9.47
l - 0260  . 97
L0343 .22
LO436 .77
10535  . 65
L065  9  . 28
L0737  .78
t0724 .85
LO712 .00
LO679 .87
L0637  .73
103  95  .  64
1056  9  . 24
t0636 .25
L0696 -57
L07 f2 .52
10709 .54
1 -0653  . 10
l - 0600  . 47
] -047 : J . . 20
10326  . 10
ro203 .42
r -0130 .90
L0027  .59

9957 .40
9933  . 80
9838 .  L9

T6L0*
T6l- l-*
T612*
T6l_3*
T5l -4*
T615*
T6 t  5 *
T617*
T5L8*
T6L9*
T620*
T52lt
T622 t
T623*
T624 t
T62y,
T626*
T627 t
T628,
T629*
T63  0 *
T631*
T632*
T533*
T634*
T635*
T636*
T637*
T638*
T63  9*
T640*
T64]-*
T642' r
T643*
T644*
T645*
T646*
T547*
T648*
T649*
T650*
T651' t
T652*
T653*
T554*
T655*
T655*
T657*
T658*
T659*
T560*
T66l -*
T662 t
T663*
T664*
T565*
T666*
a667
T668*
T669*



T670
T67L
T672
T673
-74
ldzs
T676
T677
T678
7679
T680
T581
T682
T683
T684
T585
T685
T687
T688
T589
T690
T69l -
T692
T693
T694
T695
T696
T697
T698

-^gg
-700

T70L
T702
T703
T704
T705
t706
T7  07
T708
T709
T7L0
T7l-1-
T7L2
T7].3
l714
T71-5
T7L6
T7L7
T7l-8
T7L9
T720
T72L
T722
T723

tj l24
-r725

T726
T727
T728
t729

-0 .02
-0 .02

0 .0
-  0  . 1 ,7
-0 .0L
-0 .01 -

-4L .37
+0  . 50
-0 .48
-0 .02
-0 .03
-0 .07

0 .0
-0 .0L
-0 .01
-o  -02
+0  . 03
+0  . 06
+0 .05
+0 .07
+0 .09
-0 .05
-o .02
+0  . 04
+0  . 03
+O .02

0 .0
-0 .03
+O .02

0 .0
0 .0

-0 .07
+0 .26
+0 .03
+0 .03
+0 .04
+0  . 02
-0 .22
+O.O2

0 .0
+0  . 02
+0  . 02
+0  . 0L
+0  . 03
+0  . 02
+0  . 02
-o .43
+0  . 03
+0 .01 -
-0 .17
+0  . 04
+0  . 02
+0  . 03
-0 .L2
+0  . 02

0 .0
+0  . 0L
+O.02

0 .0
-L3 .80

2077L48 .7
2076923 .5
2076582 .5
2076600 .5
20769L4 .5
2077202 .2
2077720 .6
2078088 .8
2A784Ls .6
207 872L .4
2078972 .4
2079337 .0
2079607 .4
207991 : l . . 1
2080 r .59 .1
208A507 .4
2080757 .8
2081 -L28 .5
2081388 .5
2081698 .0
208L684 .2
208]-427 .8
208 r -L1 l - . 9
2080792 .1
208051 -9 .8
2080222 .5
20'7 990L .7
20796L8 .7
2079327 .2
2079035 .7
2078774 .4
2078391 .1 -
2078109 .3
207782A .5
2077500 .2
2077L99 .9
207  6956  .4
2076585 .0
2076583 .6
2076880 .1 -
2079048 .9
2079340 .2
207958 j . . 7
20?9880 .1
2080210 .6
2080429 .7
2080822. t
208L091 .0
2oBL425.L
208]-663.7
208L69t .2
208L477 .2
208L1 -13  . 8
2080797  .L
2080531 . l "
2080245  .4
2079908 .4
20796A8 .4
2079381 .3
2079016 .2

41_5565 .5
415497 .3
4L5490 .4
4 l -5200  . l -
4 t521,3.9
4t5203 . L
415235  -  0
4t5225.2
41  5189 .3
4152L I . . 7
4L524A.L
4L5L92.3
415205  . 5
4L5225.1
4L5184 .9
4L5206 .7
4152L4 .4
4L5198.2
4L52L5 -7
4L52r .0 .7
4L4896 .s
4 l - 4903  . 0
4L4924 .4
4L4897 .0
4L49L3 -6
4 r -4890  . 9
4L487 6 .9
4 r -4901 - .1
4L4935 .8
4L4926 .5
4L5008 .3
4 t4906 .6
4L4901 .0
4L4895 .9
41 -4900  .  L
414900  . 0
4L4946 .9
41 -4893  .  L
4t4591.7
4L4679 .2
41-4682.2
4L4567 .O
4L4576 .5
4 t4579 .L
4L4658 .8
4 l -462L .8
43.460I.7
414636  .4
4] -4594.O
4L4593 .0
4L4296 .3
41"4259.2
4L4297 .3
4L4273 .6
4L4329.2
4t43Ll .5
41432L.6
4L4306 .0
4 t4340 .L
4L44L2 .9

9646 .94
9528 .  L0
9325 .89
931-1  .31 -
9525 .A2
9655 .84
9779 .LO
9817  -29
9881 .18
9990  . 40

101 -00 .90
LO27  4  . 83
t0397  .56
r0s25 .99
10587  . 1 -4
t -0683  . 06
L07  02  . 47
1 ,0644 .78
10605  . 07
l - 0553  . 46
L0478 .32
LO484 .45
10553  . 21
r -061 -s .30
LO683  . 67
10576 .69
L046L .6L
l - 0335  . 35
] -0234.90
i - 0L0L .  05

9939 .22
9739 .62
9679 .21
9600 .93
9537 .46
950L .62
9497 .68
9270 .54
9280 .53
9308 .89

!0oa6 .22
r -0187  . 66
10298 .55
10442 .84
]-057 4 .65
l - 062 l . . 94
L0478 .9L
l - 0436 .00
1 -0333  . 79
l -0330  .  LL
1 -0L83  . 69
101 -59 .73
LO27  I  . 67
10364  . 60
t0471  .64
L058  9  . 56
l - 0456 .91
L0332 .42
L0232 .8L
t0078 .28

9646 .92
9528  . 08
9325 .89
93L1.1"4
9s25 .0 t
9655  . 83
9737  . 73
98L7 .79
9880 .70
9990 .38

1 -0L00  . 87
L0274 .76
10397  -  56
t052s .98
10587  .  L3
10683  . 04
ao702 .50
!0644 .84
10605 .13
l - 0553  . 53
t0478 .4L
10484  . 40
10553  . l - 9
10615  . 34
r -0683 .70
la576 .7 t
L046 : l . . 6L
L0335 .32
L0234 .92
L0101 .  05

9939 .22
9739 .55
9679 .47
9600 .96
9537 .49
9501  . 66
9497 .70
9270 .32
9280 .55
9308 .89

L0006 .24
l -01 -87  .68
L0298 .57
L0442 .87
1057  4  .67
L062L .96
] -0478 .48
10435  . 03
10333  . 80
LO329 .94
10 '183  .73
1015  9  . 75
a0278 .70
LO364 .48
L0477  .66
10589  . 56
] -0456 .92
]-0332 -44
] -0232.8L
L0064 .48

T570*
T67 l . *
T672*
T673*
T67 P,
T575*
T676* indef  ob j
T677*
T67 8*
T67 y,
T680*
T68l -*
T682*
T583*
T684*
T685*
T686*
T687*
T688*
T689*
T690*
T69l -*
T692*
T693*
T694*
T695*
T696*
T697*
T698*
T699*
T700*
T70L*
T7 02*
T703*
T7 04t,
T705*
T706*
T7 07*
T708*
T709*
T7L0*
T71L*
T7L2*
T7l -3*
T7l4),
T715*
T7: l .6*
T7 l7 *
T7L8*
T7L9*
T720*
T72L*
a722r ,
T'723r,
T724*
T725*
t726r ,
T727t ,
T728 t
T729* indef  ob j



T730
T73 I
T732
T733

]s+
Y735

T736
T737
T738
T739
T740
T74L
T742
T743
T744
T745
T7 46
T7  47
T748
T749
T750
T751-
T752
7753
T754
T755
T756
T757
T758

] tsg
-760

T76 l
T762
T763
T764
T765
T766
T767
T768
T769
T7'70
T77L
x772
T773
T774
T775
T776
7777
T778
T779
T780
T78l -
T782
T783

-784
- f785

T786
T787
T788
T789

2077369 .4
2077246 .7
2A769 t9 .2
207  660L  .7
207  6568  . 9
2476857 .4
2077237  . 8
207755 l . . 7
2077785 .7
2078978  . 4
2079409 .5
2079600 .3
2079874 .L
208011 -0 .1 -
2080483 .9
2080792 .4
2081- l -55  .2
208L4A5 .7
2081580 .5
2081_037 .0
2080760 .4
2080489 .6
2080 r .94 .3
207  9924  . 9
2079538 .2
2079 :J -82 .3
2078581 .8
2078396 .9
2078 t t 4 .6
2A77  804  . 6
2077523 .2
2077201.  .6
20769 t2 .7
207  6592  .6
2076572 .3
2076900 .7
20772L6 .6
2077  492  .0
2077853 .9
2078099  -5
2078396 .2
2078581 .0
2078935 .4
2079302  .4
2079607  .3
20799L6 .5
2080206 .9
2080507  .7
20807  91 .0
208L059  . 2
2081400 .0
208L703  . 4
208 t606 .2
2081_306 .2
2081071 .8
2080790 .2
2080541 .6
2080202 .5
2079924 .7
2079588 .5

4L4273 .5
4 l . 4248 .6
4]-4268.3
4L4300 .2
4L3  980  .  3
4t4022.6
41-4027 .4
4 r -3960 .1
4L3928.2
4L4098 .9
4t4031-.2
4t407 0 .6
4]-4026 -3
4L4035.7
414001-.2
414038 .8
4L4A29.O
4L3984 .8
4L3702.2
413792 .2
413695.2
4L3726 .O
413695 .4
4 ] -37  48  .6
4L37 lL  -7
4L3775 .4
413607  .8
41 -3675  .3
4L3756 .6
4L3722.5
4L3727 .4
413733.5
4L3742 .2
4L3687 .9
4L3408 .4
413441.2
4L3390 - 0
4 t3377 .9
4L3450 .2
413408  . 3
4] -3425.3
4L3390 .5
413388  . 9
413479 .2
4]-3456,8
4L3448 .2
4L342L .6
4L3409 .0
4L3423.L
413431 .8
413400 .  0
4L34LL .9
4L3L28.4
4]-3] -99.9
4L3 l -06  .  L
4L3098 .7
413046  . 3
4L3L57 .5
41 -31 -88 .3
4L3238.3

9645 .94
9609 .36
9422 .90
9252  .49
9228 .29
9407  .98
9622 .81
9803  . 35
9875  . 51

r -0 r -68  .35
10340 .85
1 -0388  ,  s6
1 l -0497  .27
r . 0s51 .88
L0390 .97
L02e5 .92
l - 0140  . 48
L0048  . 98

9863 .27
r_0091 . . 66
L0L99 .92
L0342 .31
t0480 .79
l - 0559 .49
t047L .02
103411 .70
L0229  .40
L0 l -61 .42
t0042  .44

9857  .L7
9759 .55
9595 .2s
9420 .30
9228 .73
9212 .59
9380 .36
9548 .12
9681 .80
9842 .30
9976 .38

L0L2L.99
L0253 .23
1  0349 .95
L0475 .93
10525  . 33
r -0508  . 49
] -0434 .60
l ' 0270 .86
LOL26 .94

997  0  .48
9804  .  Ls
9780 .9L
9693 .6L
98L1 .84
9915 .44

L0075  . l - 0
L0227 .30
LO399 .57
L0449 .8L
r -0480 .  L5

+0 .02
+0  . 03
+0  . 02
-0 .L0
-0 .07
+0  . 01 -
+0 .O2

0 .0
+0 .02
-0 .07

0 .0
-0 .02
0 .0

+0 .0L
+0  . 01 -
+0 .  02
-0 .03
-0 .33
-0 .01

0 .0
0 .0

-0 .07
+0  . 0L
-0 .01 -
+A .O2
-0 .L3
+0 .01
-0 .01
+0  . 01

0 .0
+0 .01

0 .0
+0  . 02
-0 .10

0 .0
0 .0

+0  . 01
-0 .01
-0 .01
+0 .0L
-0 .01

0 .0
0 .0

-0 .0L
+0 .01 -
+0 .  01-
-0 .07
-0 .44
-0 .09
-  0  . 01 -
+0 .  01
+0 .01 -
+0 .O2
+0  . 0L
+0  . 01
+0 .  0 l -

0 .0
+0 .  01 -
-0 .15
-0 .02

9646 .96
9609 .39
9422  . 92
9252 .39
9228 .22
9407  . 99
9622 .83
9803  . 36
9876 .53

L0L68  . 28
L0340 .  86
10388  .  s4
L0497  .27
l - 0561 .89
103  90  .  98
] -0285.94
1 ,0140  .45
L0048  . 65

9863  -26
1009L .66
L0199 .92
L0342 .24
t -0480 .80
10559  -48
t047 I . 04
10341" .57
L0229 .41
1 ,0151 .41
t0042 .45

9857  .17
9759 .56
9595 .25
9420 .32
9228 .63
92 ] .2 .59
9380 .36
9548 .13
968L .79
9842 .29
9976 .39

10L21 - .98
L0253 .23
t0349 .95
ao475 .92
1052s  . 34
L0508 .50
a0434 .53
L0270 .82
LOL26 .85

9970 .47
9804 .L6
9780 .92
9693 .63
981L .85
99L5 .45

L0075  . ] - L
t0227 .30
r -0399 .  s8
] -0449 .66
10480 .  L4

T730*
T73L*
T732*
T733*
T734t
T735*
T736*
T737*
T738*
T739*
T740*
T74LJ,
T742*
T7 43*
T7 44*
T7 45*
T't46*
T7 47*
T748*
T7 49*
T750*
T75L*
T752*
T753*
T754*
T755*
T756*
T757 t
T758*
T759*
T750*
T'7 61,t
17 62*
T763*
T764*
T765*
T7 66),
a'7 6'7 t
T768*
T769 t
.I77 OJ,
T77L) ,
T772*
T773*
T77 4*
T775*
T776*
T7 '77*
T7'78*
T779*
T780*
T781*
T782) ,
T783*
T784*
T785*
T786 ' t
T787*
T788*
T789*



T790
T79L
T792
T793

)zg+
-795

T796
T797
T798
T799

*Snow cover in l-998 photography. Elevat,ions readings are estimated-

207 924t  .9
207  893 t  . 4
207868s .9
2078437 .O
2078072  . 4
2077858  .4
2077426 .8
2077 ] -89 .5
2076855  . 3
2076617 .0

413248 .4
4 l_3L43 .9
413145 .1
4L3 r69 .7
4L3L23 .6
413  080  .  4
41_3069 .5
4 r_3L45  . 3
41_3085  . 2
4L3L07 .6

r_040L  . 38
10255  .  L8
101 -76  . 83
1_0114  . 87

9879 .17
9826  . 05
9679 .62
9567 .09
9372 .95
92L1 .70

-0 .02
-0 .01
-0 .02
+0 .  01,
-0 .02

0 .0
0 .0
0 .0

-0 .01
-0 .28

10401 .36  T790*
L0265.L7 T ' ,7gt t
L0176 .81 ,  T792 r ,
101 - l -4 .88  T793 t ,

9879 .L5  T794*
9826 .05  T795*
9679 .62  T79? '
9567 .09  T797*
9372 .94  T798
92L1 .42  T ' , 799"



OlYmPus Aerial SunreYs, I19'
nePoit for November 4, L998

FOR
GENWAL COAL COMPANY, INC'

EAST MOUTAIN SECTION ]-]- SUBSIDENCE STT]DY

POIlim
L500
L50l -
r,502
L503
L504
L50s
L506
L507
L508
L509
T,5l- 0
L51L
L5L2
L51_3
L5L4
L5l-5
LsL5
L5l -7

-518
-51_9

Tr52O
L52L
Tr522
I'523
I,524
L525
1r526
L527
T-,528
L529
L53 0
L53L
Tr532
L533
L534
L535
L536
T"537
L538
L53  9
L540
L54L
1r542

L543
U544

L545
Tr546
L547
T,548

EASTING
20769 l . 0 .9
2077266 .7
2077439 .6
2A77827  . l
2078L44 .5
2078377  .7
2078746 .7
207 90Ll .  o
2079252 .5
20796L7 .7
207  9862  .9
2080227 .6
2  080s1 -8  .  6
2080788 .6
208LL07 .7
208L296 .2
208L724 .7
208200L .9
2082341 .4
2A82529 .2
2082939 .2
2083203  .8
2083450  . 6
20837L2 .2
2084]-L4.6
2084A94 .6
2083773 .5
2083440 .7
2083L5L.2
2082835 .0
2082563 .4
2082286 .4
2  08L901  .  6
208131 -0 .4
2080937  .7
2080778 .2
2080500 .3
2080200 .0
2079895 .5
2079587  . t
2079277 .9
2079051 - .8
207866L .7
20783L2 .2
20780L4 .8
2077836 .9
2077585 .0
2077L93 .8
2076888 .2

NORTHING
4L2734 .9
4L2796 .6
4L2852.2
412810  . 8
4L2783 .5
4 t28L2 .1
4L2847 .0
4L2786 .L
412840 .5
4128j .L .7
4L28L6 -4
4 ] -2836 .3
4 t28L7 .2
4L2842.8
4L2764 .L
4L27 92 .9
4J ,2843 .6
4 l - 2813 .0
4 ] .2765 .L
4]-27 68 .9
4L2873 .7
4 t2839 .O
4L2805 .0
4L2754 .3
4 t2789 .5
4L2552.3
4L25]-L.2
4] -2537.6
4L2500 .4
4L2506.7
4]-2484.8
4L2548 .4
4L2587 .3
4t2629.5
4L25LL .L
4t2474.5
4L2537 .L
41 -2500 .  0
4L2492.8
4L2525.8
4L251L.7
4124L6.2
4L2557 .6
4L2529 -5
4L2549.8
4L247 4 . O
4L2489 .6
4]-2526.6
4L2474.4

L995
ELEVATION

9395 .74
9s86  . 87
965s  . 48
9754  . 00
9804  . 67
9910  . 7L

r -0093 .83
L0 l -91 .4L
L0298 .74
1041 -9  . 28
10399 .27
1034L .20
L0242  .67
10080  . 14

987  6  . 43
9787 .07
96L2 .69
95s6  . 85
9655  . 59
9683  . 86
9676 .85
9635 .26
9608  . 97
9507  . 26
9286 .26
927  I  . 46
9409 .68
9493  . 7  4
9458 .23
95L4 .33
9536 .21
9527  .85
9529  . 6s
9777  . 21

100L9 .39
10L1"2  .34
L022L .62
]-0284 -02
to343 .71
L037  6  .44
L0278 .70
l - 0189 .32

9988 .52
9772 .55
9675 .74
9600 .97
9548 .39
9454  . 47
9346 .5L

L998
DIFFERENCE

+0 .  01 -
+0 .04
+0  . 0L
+0 .01 -

0 .0
0 .0

+0 .03
+0 .01

0 .0
+0  . 01 -
-0 .0L

0 .0
0 .0
0 .0
0 .0
0 .0

+0 .  0L
+0  . 01

0 .0
0 .0
0 .0
0 .0
0 -0

+0 .0L
+0 .0L

0 .0
-0 .0L

0 .0
-0 .01

0 .0
-0 .0L

0 .0
-0 .07
-0 .0L

0 .0
+0 .  01-

0 .0
-o .02
-0 .0L
-0 .01 -
-0 .01
+0  . 01
-0 .01 -
-0 .02
-0 .01
+0 .0L

0 .0
+0 .  03
-0 .07

1-998
ELEVATION

9395 .7s
9586  . 91
9655  . 49
9754 .O1
9804  . 67
99 to .7 l

10093  . 86
L0L9t .42
L0298 .7 4
LO419 .29
L0399  -26
L034L .20
t0242  .67
10080 .  L4

987  6  . 43
9787  -07
96j- '2 .7 0
9556 .87
9655  . 59
9683 .86
9676 .8s
963s .26
9608 .97
9507  . 27
9286 .27
927  8  . 46
9409 .67
9493 .74
9458  -22
9514  . 33
9s36 .20
9527  .85
9529 .58
9777  . 20

r -0019 .39
to l1,2.35
L022 t . 62
10284 .00
L0343  . 70
1037  6  .43
1027  I  . 69
r -0189 .33

9988  . 5L
9772 .53
9675 .73
9600 .  98
9548 -39
9454 .50
9346 .44

POlNT
L500*
L50l -*
T-'502*
L503*
L504*
L505*
L506*
L507*
L508*
L509*
L51-0*
L5Ll -*
L5L2*
r,513 *
1,5L4*
L5l -5*
L51,6*
t '5: j7*
L518*
L5L9*
L520*
IJs2j.*
I '522
L523*
1"524
L525
T'526
I- '527
T-,528
I',529*
L53  0
L531*
L532*
L533 ' t
L534*
L535*
L536*
L537*
L538*
L53  9*
L540*
L54l -*
L,542*
L543*
Tr544*
L545*
L546
L,547
I-,548



L549
L550
L55l -
L,552

lsg
: 54

L555
L555
L557
L558
IJ55 9
L560
L561
I,562
L553
L564
L565
r"566
L567
L568
L569
L570
L57L
L572
L573
L57 4
L575
L57 6
L577

-s78
-579

L580
L581
L582
L583
Ir584
L585
L585
L5B7
L588
L589
Ls90
L59L
L592
L593
L594
L595
r,596
L597
L598
L599
L500
L60l -
I'602

- ,603
U,604

L605
L606
L607
L608

207  689L  . L
2077J,97 .3
2078438 .6
2078809 .6
2079035 .0
20793 : l . 4 .4
2079537  .5
2079889 .8
208023L .1
2080500 .1
2080757  .9
2080976 .4
208L23L.0
208]-973.1
2082285.7
2A8256s .6
2082817  . 5
2083170 .1
2083467  .7
2083  853  . 2
2084075 .8
2084L37 .8
2083800 .2
2  08351-4  .  0
2083L27 .3
2082923 .4
2081986 .8
208L678  . 4
208L265.9
208L072 .0
2080840 .4
2080534 .4
20802L8 .9
2079900 .2
2079534 .8
2079289 .2
2079029 .7
2078850 .0
2011797  .5
207755L .5
2077243 .8
2076900 .  L
2076916 .7
20772 l . 6 .L
2077545 .7
207783-2 -2
2078103  . 0
20783s0 .9
2078762 .8
2A78982 .7
20793L3 . t
2079599 .8
2A79900 .O
2080L73 .7
2080528  . 5
20807  65  . 4
208L018 .9
208L297 .7
208 r -955  . 1
2082534 .3

4L2L34 .3
4t2352.3
4 t219L .3
4a2 I39 .2
4 t2L73 .4
4 r -21_88 .8
4].2231, .6
4L2220.9
4L2235.7
4L2200 .0
4L2230.7
4L2205 .1
41226L.4
4J.232l . .6
4L2207.4
4L2222 .7
4L2268.4
4L2L44 .3
4L2L44 .9
4L2206.4
4t2218 .l
4LL948 -6
4AL905.6
4L1952 .4
4LL959 .6
4A2032.5
4LL896.2
4 r - l -954 . l -
4rL952 .2
4t]-954.7
4LL864.L
4LL881 .1
4tL887 .7
4LL900 .0
4 tL942 .6
4 r2A02 .6
411831 .5
41 j . 865 .4
411909  . 1
4LL752 .9
4 r -L894  .0
4 tL7  69  . 6
4L1582.7
41L557 .7
411-611 .  s
4L]-627.8
4at560.4
4LL549 -5
411553 .9
4116L0  . 5
4]-1604.6
41L600 .0
411600 .0
411601 .9
41L604.4
41L572 .3
4LL7L4 . t
411784.3
41 -L503  . 5
4L r673 .7

9324 .L4
9357  . 06
988L .62

L0096 .97
LO1-77  . 25
r -0280 .65
1 -0342 .64
L0302 .0L
:10230 .76
10L6s .01
l . 0092 .42
1000s  . 55

98L5  -2L
9490  . 55
9368 .34
9373  . 88
9395  . 14
9288 .93
9277  . L3
9276 .83
92s9 .85
9004  . 44
90L7 .48
9093 .82
9098 .72
91 -80  . 49
9483 .27
9644 .63
9742 .56
9877  . L2
9982 .74

10088  . 1 -9
r -01 -91 .16
L0267  .38
L0329 .08
L028A.26
1 ,0227  . 58
10149 . l - L

9730 .43
9723 .56
9s52 .99
9357 -33
9376  -92
954] . .73
9727 .06
9805 .20
9984 .98

L0089 .65
10175  . 07
10243 .09
10349 .  03
L032L.42
10263  . ] - s
r - 0191 .83
1 -0075 .2L

9985  . 8?
9866 .87
9729 .07
9644 .66
9471- .89

+0 .02
0 .0

-0 .03
0 .0
0 .0
0 .0

-  0 .  01 -
-0 .0L

0 .0
-0 .0L
-0 .01 -
-0 .01 -

0 .0
0 .0

-0 .0L
0 .0
0 .0

-0 .01
-0 .0L
-0 .0L

0 .0
-0 .01
-0 .0L

0 .0
0 .0
0 .0

+0 .01
+0  . 01
+o  . 02
+0  . 0L
+0  . 01
+0 .01 -

0 .0
+0 -0L
-a .02
-o .02
-0  -02
-0 .02
-0 .0L
+0 .01
-0 .06
+0  . 03
+o  . 01
+0  . 04
+o .21
+o  . 02
-o .02
+0 .05
+0  . 03
+0 .02
+0  . 03
+0  . 03
+0 .02
+0 .  03
+0 .01 -
+0 .01
-0 .01

0 .0
-0 .0L
-0 .02

9324 .16
9357  .06
9881 - .59

10096 .97
]-0: l .77 .25
r -0280  . 65
L0342 .63
L0302 .00
L0230 .76
10L65 .00
3 -0092 .4L
L0005  . 54

98 ] -5 .2L
9490 .55
9368  . 33
9373  . 88
9395 .L4
9288  . 92
9277  . L2
9276 .82
9259 .85
9004 .43
90 t7 .47
9093 .82
9098 .72
9180  . 49
9483 .28
9644 .64
9742 .58
9877  . L3
9982 .75

L0088 .20
10191 - .16
LO267 .39
LO329 .06
L028L .24
LO227 .56
10 i -49 .  09

973A .42
9723 .57
9552 .93
9357  . 36
937  6  . 93
954 : l - . 77
9721  .27
9805 .22
9984 .96

1 -008  9  . 7  0
101 -75  . 10
J "0243 .L !
t 0349 .06
LA32L.45
to263 .L7
t -0191 .86
LOO75 .22

9985  . 88
9855  . 86
9729 .07
9644 .65
947 l . . 87

Ir549*
L550*
IJs5 L *
Tr552*
I ,553 *
I r554*
L555*
I ,555*
L557t
L558*
I,55 9*
I Js60*
L561*
L552*
L563*
I'564
L55s
I'566
I '567
L568
L569
Ir57 O
1,57L
I '572
I'573
T-,57 4
I;,575*
I '579'
11577 )'
I , 578*
I'57 9*
I r580*
L581-'f
L582r '
L583*
L584*
IJs 85 *
L586*
L587*
L588*
L589*
L590*
L591*
Tr592*
L593*
L'594*
L595*
L596*
L597),
L598*
L599*
L600*
L601-*
I J502*
L603*
t504*
L,605*
L606*
I,607J,
L608*



t 609
L610
L6l-i-
L5L2

l rg
-6 l .4

L615
L6L6
L617
r_,61_8
L6L9
L620
L62L
L622
I,623
L624
L625
L626
L627
I.628
L629
L63  0
L631
L632
L633
L634
L635
L636
L637

-638
-639

11640
L641
L642
L643
I,644
L645
L646
L647
L54 I
L649
L650
L65L
L652
L653
I'554
L655
I ,655
I-657
L658
L659
L650
L,561
L662

r,663
u664

TJ665
L665
L667
L668

2083931 .0
2084L42 .3
20835L2 .L
2083368 .9
2082613.2
2081684 .8
2081068 .5
2080831 - .0
2080569 .5
2080171 - .0
2079907  . 9
2079600 .0
2079299 .9
2079067  . 7
2078799 .9
20784L8 .0
2078099  . 4
2077  843  .6
2077  47  4  . l
2077164 .7
207  6928  . 4
2076955  .3
207724L .7
2077  49L  . 4
2077799 .9
2078 l . 05 .4
20784 ] .3 . t
20787L8 .2
2079022 .9
2079229 .8
2079592 .9
2079923 .8
2080L12  . 8
2080504 .8
208A962 .4
208 ] - ] . 72 .9
2082323.L
2082863 .7
20832L6 .L
20835L2 -4
2083935 .5
2083814 .7
20832L4.8
208282L .O
2082252.4
2081991 - .1
208a648 .9
208L394 .7
2081037 .8
2080837 . l -
20805L8 .8
2080L61 - .2
20'7 9834 . O
2079453 .6
2079338 .8
2079024 .5
2078586 .1
2A78365 .9
2078L07  .8
207787 l . . 5

411_7r -6 .0
4L t204 .1
4L12L6 .7
4IL208 .5
41 r_3L8  . 5
41L3  00  .  2
4LLt87 .4
41]-342.0
4L r .3s6 .6
4L r -308 .4
411368  .  s
411300 ,0
4LL299 .9
41L243.9
4LL2s9.5
4L1302  . 3
4 t -1353  . 3
411 ,321 .3
4LL246 .O
411_348  . 0
41-L266.5
410990  . 5
4LLO02.7
410945 .8
4L0995  .4
4 t t 042 .4
4LL047 .3
4 l_1_0L1" .8
41_1_051_ .3
4 l - 1059 .5
4L0999 .2
4 t -L080 .7
4 l -1_008  .2
4L l_068 .5
4 l_0988  . 5
4 : ]a928 .8
410998  . 1
410969 .4
4L0979 .8
4 r_ r -049 .8
4L0684 .6
4L0762 .6
4L0694 .8
4 t0634 .L
4 ] .a6 ] -2 . t
4LO707 .5
4 r_0790 .0
4L0596 .9
4105L1_ .4
4LO664  .6
410697 .3
410703  . 0
4L07L5.7
4L0798  . 5
4L0644 .8
4 l . 07  47  . 9
4L4724.7
41_079L .  0
4 l . 0692 .3
4L0?07 .2

8886 .07
9043 .39
9283  -99
9351- .78
9609 .23
97  95  . 4 r
9996 .20

10004 . l - 6
1_008  0  . 23
1021L .10
l - 0274 .80
10334 .86
LO367  . 99
r -0364 .93
102s  9  . 20
L0103  . 54

9956 .33
98L4 .29
9634  -  60
9499 .37
9352  . 01
93  93  . 53
955L .44
969 r .72
9789 .82
996L  . 94

l -01 -03  .57
1 -0188  . l - 4
l -0335  . l - 0
1 -03  87  .  L9
10356  . 46
LO293 .96
L02s8  . 99
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l - 0153  . 14
L0024 .92

987L .52
97 tL  -37
9644  . 05
9559 .09
9523 .93
9384  . 44
9252 .7s
9342 .81
9418  . 63
9507  . 86

9664 .17
9982 -  06

10LL2  . 30
LO24L .32
10185 .83
L0057  . 14

99sL .90
9883 .92
9770  -32
9568  . 3L
9549 .38
9434 .35
9330 .93
9L48  .7  4
9L87  .65
9 t73 .L4
912 t . 98
9262 .63
9410 .82
9s03  . 4L
9736 .1o
9798 .22

L789*
L790*
L79 l . *
Tr7 92
I"193
Ir7 94
Tr7 95
L796
L7  97
L798
L799
L800
L801
L802
L803
LB04*
Lg05*
L806*
L807*
L808*
r,8 0 9*
L810*
L811,*
Ir812)'
LBl -3*
L81-4*
IJ8 L5 *

L816*
L817*
I-,818*
L8l -9*
L820*
L82].r,
1r822*
L823*
11824*
L825J,
L825*not  v is
11827 t'

L828*
L829*
L830*
r ,831*
I,832*
L833*
L834*
1,835*
L836*
L837 ' t
L838*
I r83 9"
I r840
L84L*
Ir842,'
L843*
L844*
L845*
1,846*
I '847 t '

L848*



LB49
L850
LB5l-

. l '852
-853
Yes+

LB55
L855
L857
I ,858
r,85 9
L850
L86l -
L862
L863
LB64
L865
T"866
T"867
L868
L869
L870
L87l -
L872
L873
L87 4
L875
L876
L877

leze
- ,879

LBSO
LB81-
LB82
L883
L884
L885
L886
I ,887
L888
L8B9
L890
L89 t_
1r892
L893
LB94
L895
L896
1r897
LB98
L899
L900
L901-
T"902

l ,gOg
-L904

L905
L906
Ir907

2080485  . 2
2080 l . 92 .7
2079924 .1
20796L5 .3
207 93]-8 .9
2079046 .7
20787L4 .9
207  6959  .8
207  6980  .0
20772LL .9
207 '7585 .2
207777  4  . 3
2078086 .3
207  8404  .6
2078750  -L
2079039 . t
207 935L .4
2079586 .2
2079889 .3
2080 l . 94  . 4
2080769 .5
208 r "099 .8
2081_400 .0
2082084 .3
2082346 .8
2082577  .2
2082902 .0
2084L60 .0
2084AL6.9
2083786 .7
2083605 .4
208161_0  . 3
2080360 .9
2078703 .9
2078386 .2
2078069 .0
2077759 .7
2077508 .2
2077L48 .5
207  6982  .4
207652L.2
2076546  -2
2075s1 -8  . 5
2076585 .9
20766L6 .0
2076634 .5
2076592 .9
2A76544 . r
2076624 .8
207 6619 . O
2076600 .1 -
2076578 .3
2076591 .6
2076588 .5
2076s90 .4
2076708 .s
2076607  .3
2076572 .O
2076479 .9

40831_2  . 2
408297 .5
40832  0  .  3
408288  .5
408323  .9
408303  .  s
408283  . 8
408366 .0
40801_5 .8
408040 .7
408037  .  L
408049 . l _
408077  . 5
408023 .0
407  9 l . 9  . 9
40798L .6
4080L8 .6
4080L5 .0
407940 .2
407962 .L
408014 .6
407999 .9
408000 .0
408067  .2
408023  . 4
407906 .1
4080L1 - .7
407948 .2
407650 .  L
407587 .9
407645 .5
40777L .2
407  838  .6
407770 .9
407728 .5
4077  42  . 9
407728 .7
407800 .5
407742 .4
407630 .6
407518  . 8
407795 .9
40810s  . l -
408368 .8
408652 .2
40892L .8
40922L .7
409491  .9
409722 .5
4L0059 .3
4 t_0400 .0
4L073L.4
4L0999 .1 -
4L I227 .L
411585 .6
4L2023 .O
4L2202.8
412456.3
4L2793 .L

9B6 l_ .35
too03 .22
1-01-23.32
L0268  . 86
L0246 .39
10L38  . l _5

9997  . 30
9322 .94
94a5 .73
9499 .55
9579 .82
9626  . 63
9780  . 53
9883  . 7L
997 r . . 74

r_0 r -00 .  91
L0248 .52
r -0336  . 88
1-0208 -22
L0053  . 97

9906 .L2
9876 -2 l .
9874 .LO
9529 .41
9450 .87
9460 .78
9425  .48
9425 .2L
9387 .68
95s2 -83
96s3.s7
9842 .55

l -0052  .1 -1
993L .00
9769 .30
9539 .35
9540 .95
9499 .s5
9343 .76
9249 .07
9090 .00
9206 .1 ,7
92 ] -0 .29
92L3 .52
9232  . 40
9235 .57
9L76 .90
9L27 .52
9L74 .  00
9L59 .45
9 r -57  . 03
9L52 .28
9L63  , 51
9L47 .44
9L7  4  .48
921 -3  . 01
9 r -89 .89
9 ] l - 73 .73
9151  . 33

986L .34
L0003  . 20
t -0L23  . 30
t0268 .84
L0246 .36
1013  8  . L2

9997  . 28

94 ] -5  -74
9499 -56
957  9  . 82
9626 .64
9780 .52
9883  . 7L
997L  . 7  4

1 -0L00 .91
t0248 .52
1 -0336  . 88
LO208  -22
r -0053 .95

9906  . 1L
9875 .2L
987  4  . 09
9529 .41
9450 .87
9460 .77
9425 .48
9425 .L5
9387  .76
9552 .77
9553  . 56
9842 .55

10052  . l - 1
993L .00
9769 .30
9639 .3s
9540 .93
9539 .34
9343 .76
9249  . 07
9089 .99
9206 .L7
92L0 .29
92 ] -3 .5L
9232 .39
9235 .57
9]-7 6 .89
9L27 .52
9L73 .99
9L59 .45
9157 ,02
9L52 .27
9L63 .49
9L47  .28
91"7 4 .45
92 ] -3 .02
9189 .75
9L73 .70
9151- .20

L84  9 *
L850*
L85 l_ *
L852*
L853  *
L854r ,
L855*
L856*not  v is
L857*
L858*
I J 8 5 9 *
L86  0 *
L861*
L852*
L863*
Tr864*
L865*
L866*
L867*
L868*
L869*
L870*
L87l -*
L87T,
L873*
L87 4*
L875*
Ir87 6*
L877*
L878*
LB7 Y,
LBSO*
L88l -*
L882*
L883*
I J 8 8 4 *
L885*
L885*
L887*
L888*
L8 I9 ' k
L8  90 *
L89L*
L892r ,
r.,8 93 *
L894*
L895*
I - ,896*
L897*
L89B*
L8  99*
L900*
L901*
L902*
L903*
L904*
r ,9  05*
L905*
L907*

-0 .01 -
-0 .02
-0 .02
-0  -02
-0 .03
-0 ,03
-0 .02

+0 .01
+0 .01

0 .0
+0 .0L
-0 .01 -

0 .0
0 .0
0 ,0
0 .0
0 .0
0 .0

-o .02
-0 .01

0 .0
-0 .01

0 .0
0 .0

-0 .01 -
0 .0

-0 .05
+0 .08
-0 .06
-0 .0L

0 .0
0 .0
0 .0
0 .0
0 .0

-0 .02
39 .79

0 .0
0 .0

-0 .0L
0 .0
0 .0

-0 .0L
-0 .0L

0 .0
-0 .0L

0 .0
-0 .01 -

0 .0
-0 .01
-0 .01
-0 .02
-0 .L5
-0 .02
+0 .  01
-0 .1 -4
-0 .03
-0 .L3



*Snow cover in 1998 photography. Elevations readings are estimated.



OlymPus Aerial SunreYs, Inc '
nepoit for November 4, 1-998

FOR
GENWAL COAL COMPANY, INC '

WEST CRANDAIJ CAI{YON SUBSIDENCE STUDY

POINT
w60L
w602
w603
w604
w605
w606
w607
w508
w509
w610
w61_l_
w5r2
w6t-3
w614
w61-5
w6L6
w5l-7
w6r_8

3:-g
v620

w62l.
w622
w623
w624
w625
w626
w627
w628
w629
w53 0
w63L
w632
w633
w634
w635
w635
w637
w638
w63 9
w640
w64L
w642
w643

-r644
UI645

w646
v[547
w548
w649

EASTING
2087399 .4
2087703 .L .
2088000 .0
2088289 .7
2088563 .L
2088894 .7
2089228 .s
2089477  .5
20898 l . 9 .2
2090L92.6
2090339 .8
2090536  .4
209L34]- .3
20907  00 .0
20904L3  . 8
2  090034  .  I
20897  94  .L
2089467  .5
2089L73 .8
2088936 .5
2088559 .  L
2  088363  .  0
2087932 .7
2087733 .5
208738L .5
2087205 .3
20867  49  .4
2086477 .0
2086203 .3
2085979 .7
2085547  .9
2085269 .s
2085047 .2
2084729 .6
2084425 .0
20844L3 .6
2084742 .7
2085049 .9
2  085345  .  8
208s608 .0
208587 9 .6
2086080 .2
2  086350  .  0
2086883  . 7
2087LL4.3
2087  422  .2
2087  682  .4
2088005 .6
2088329 .2

NORTIIING
413  099  .  8
41 -3  080  .  3
41 -3100 .0
4]- '3076.3
413044 .O
4t31-28.O
4L3 l -L4  . 9
41 -3079 .3
4 r -3095  . 5
4L311-3  .6
41_31 -04 .8
41,3047 .5
4L282A -9
4 ] .2799 .9
412807 .L
4L28L9 .9
412780 .5
4L2842.6
4]-2793.6
4L2864.8
4L2783 .9
4L2821.0
412787 .6
4L2837 .0
4L2836 .5
4L2842.6
4L2805.2
4L2782.5
412734 .7
4 r "2840  . 8
4L28 l . 9 .7
4L2820.6
4L27s0 .8
4t2820.6
41,2785.2
4 t2490 .5
4]-25L2 .4
4L2450.8
412s54.2
412523.6
4L2587 .5
4] - ,2474.2
4t2462.5
4L2497 . l
4L2558.7
4]-2544.6
4L2502.4
4L2540.5
4L2442.0

L993
EI,EVATION

9276 .22
9250 .29
9349 .17
929 l . t t
9LL9 .29
9009 .73
8947  . 5s
9026 .97
9071 - .  06
9024 -37
9L02 .92
9207 -65
9L02 .5L
8958 .08
898s .97
8836 .56
8860 .09
8886  . 48
8750 .81 -
8831 - .07
9029 .96
9L46 . t 7
9246 .30
9L3 l - . 38
9105 .30
9 ] -06 .62
90]-7 .37
8931 - .13
8835  . 62
8929  . 58
9L68 .97
9 l -73  . 58
9262 .80
9L99  . 7  4
9086  . 7  4
9026 .  OL
8986  . 84
8994  .  s3
8979 -32
8935 .23
8878  . 81
8761  . 35
8737  . 55
8798 .  L9
8889 .52
8882 .82
8973 .65
9095 .87
8876  . 31

L998
DIFFERENCE

+0 . ' 0L
+0  . 01 -
+0 .  01-
-0 .0L
-0 .07

0 .0
+0 .02
+0 .02
+0 .03
+0 .0L
+0  . 03
+0 .  0 l -

0 .0
-0 .04
+0 .03

0 .0
+0 .01

0 .0
0 .0

-0 .09
0 .0
0 .0
0 .0

-0 .01 -
+0  . 01 -
-0 .02

0 .0
-0 .01
+0 .04
+0  . 04
+0  . 02
+0 .02
+0 .  02
+0  . 02
-0 .01
-0 .01

0 .0
0 .0

+0 .A2
+0  . 03
+0 .04
-0 .32
-0 .30
-0 .02
-0 .01 -

0 .0
-0 .01
-o  . 02
-0 .01 -

L998
EI,EVATION

9276 .23
9250 -30
9349 .L8
929L -t0
9 rL9 .22
9009 .73
8947  . 57
9026 .99
907L  . 09
9024  . 38
9 ] -02 .95
9207 .66
9 ] -02 .51
8958 .04
8985 .00
8836  .  s6
8860 .10
8886  . 48
8750 .81 -
8830 .98
9029 .96
9146 .L7
9246 .30
91-3t .37
9L05  . 31 -
9106  . 50
90L7  .37
893 t .12
883s  . 66
8929 .62
9L68 .99
91-73 .60
9262 .82
9199 .76
9086 .73
9026 .00
8986 .84
8994 .53
8979 .34
8935 .26
8878 .85
8761 .03
8737  . 25
8798 .17
8889  -  s l -
8882 .82
8973 .65
9095  . 85
8876 .30

POr}flr
w501-
w602
w603
w604
w605
w605
w607
w608
w509
w6l-0
w611
w53-2
w61-3
w614
w615
w61-6
w 6 j . 7
w618
w6L9
w620
w62J.
w622
w623
w624
w625
w626
w627
w628
w629
w630
w631
w632
w533
w534
w635
w536
w637
w638
w639
w640
w64l
vr642
w643
w644
w645
w645
w647
w648
w649



w550
w651
w552
w653

lsa
w55
w655
1,1657
w6s8
w659
w660
w651
w662
w663
w664
w665
w666
w667
w65B
w669
w670
w67L
w672
w673
w67 4
w675
w67 6
w677
w678

3tg
v680

w681
w682
t,[683
w684
w685
w686
w6B7
W6B8
w689
w690
w691
w692
w693
w694
w695
w596
w697
w698
w599
w700
w701
w7 02
w7 03

-704
u705

w706
w7 07
w708
w709

2088600 .  L
2  088882  .  9
2089LL4 .3
20891,23 .6
2089567 .8
2089827  .5
2090091 .1
2  0903  89  . 6
2090732 .0
2090914  .4
209]-304 .8
209]-477 .2
209LO23 .5
20907]-9 .4
2090349 .L
2090L27 .4
2089782 .4
20895 t5 .2
2089L78 .7
2088900 .5
2088622  .4
2088288 .0
20880 r -1 .3
2087769 .L
20873L7 .4
2087099 .2
2086773 .8
2086498 .  O
2085864 .5
2085488 .2
2085308 .4
208s059 .4
208456L .4
20844L1.9
2084383 .8
2084689 .2
2084997  .9
2085277  .2
2085629 .3
2085859 .6
2086207 .1,
20865L4  .4
20867  91 .8
2087094 .L
20874A0 .0
2087764 .8
2088040 .0
2088250 .7
2088628  .5
2088939 .5
2089 l . 87  . 2
208951 -3  . 5
2089780 .0
2090061 .1
2090300 .4
2090725 .8
2091065 .8
209L3AL.2
209 j . 624  . 9
2091 -658 .0

4L2499 .9
4t2543 .4
412600 .4
4] -2520 .0
4]-2525 .4
412558 .0
4L2484 .8
41_24s0  . 8
4L2490 .9
41-2533 .4
412509 .1
4L2248.2
4L2]-Ls .9
4L2 l .49  .6
4l-2095 .4
4L2232. t
412227 .5
4 r2 t7  4  . 4
4 t2204 .9
4L2207 .2
4]-2264 .4
4L22L9 .4
4 t2L24 .9
4]-21-L3.3
4L2 t96 .9
412218 .4
4 t21 -92 .9
4L2206.  L
4t2254.O
4]-2200 .0
4 t2L39 .2
4L2177 .2
412188  . 0
41-21-63.t
4 l - 1 -894 .2
41L939.2
4LL97L.5
4 r I 952 .2
4L1-949.5
4 tL96L .2
4 t t 976 .5
4 r_ r_8  96  .6
4LL926 .5
4L1 -887  . 0
4 l - L900 .0
4LL960.2
4 l_1945  . 0
411 -889 .5
4 tL927 .6
411 -903  . 6
4 r_1890 .0
41L9L6.5
4 t - l - 8B l - .  L
4]-]-927.1"
4L1,96L .6
41_1938  . 6
4L j -892 .7
4 tL899 .9
41 -1835  . 4
4L1583.2

B8B2  .44
875 ] - .42
8643 .26
8604  . 53
8728 .s l
8728 .74
8685 .29
8762 .78
87  48  . 69
87  49  . 49
8917  . 90
8890  . 36
8632  . 49
856L .25
8s81 .29
8s84 .04
8562 .17
8s39 .93
84s9 .72
8s97 .30
8757  -79
8759 .51
87  63  . 21
8794 .52
869L .23
8676 .2s
861 -3  . 95
86L9 .80
87 t6 .98
8772 .88
8766 .77
8826 .22
88s9 .09
90L7 -76
B89 r - . 55
881 -8  . 2s
872 t . 63
8663  . l - 6
8509 .2L
8570 .57
8556 .09
8470 .88
8491 .L7
8498 .03
8556 .89
8702 .48
8653 .90
8574 .51
8527 .62
8437  . 85
8353  . 04
84 ] -3 .22
8382 .  B5
84 l l . 2L
8493 .49
8448  .41
856L .45
867L .92
8680  . 82
8589 .1 -2

0 .0
-0 .06
+0  . 0L
-0 .0L
-0 .01
-0 .02

0 .0
-0 .01
-0 .01
-0 .01
-0 .02
-0 .03

0 .0
-0 .02
-0 .0L
-0 .01
-0 .02
-0 .01
-0 .02

0 .0
-0 .01 -

0 .0
-0 .01
-0 .02
-0 .02
-0 .03
-0  . 02

0 .0
0 .0

-0 .0L
0 .0

-0 .01 -
0 .0

-0 .01 -
0 .0
0 .0

-0 .01 -
-0 .0L
-0 .01
-0 .02
-0 .0L
+0 .  0 l -
- 0 .01
+0 .01 -
-0 .0L

0 .0
0 .0

-0 .0L
+0 .01 -
+0 .0L

0 .0
-0 .02
-0 .0L

0 .0
-0 .01 -
-0 .03
+0 .02
+0 .04
-0 .02
-0 .03

8882  . 44
8751 .35
8643 .27
8604 .52
8728 .50
8728 .72
868s .29
8762 .77
87  48  . 68
8749 .48
89L7  . 88
8890  . 33
8632  . 49
856L -23
8581 .28
8s84 .03
8562 .L5
8539 .92
8459 .70
8597 .30
8757  . 78
8759 .51
8763 .20
8794 .50
859L .2L
8676 .22
8513 .93
8619 .80
87L5 .98
8772 .87
8766 .77
8826 .2L
8859 .09
90 : l . 7  . 75
8891 .65
8818  . 25
872 l . . 62
8563  . l - 5
8609 .20
8570  . 55
8556 .08
8470 .89
B49 l . . L6
8498  . 04
85s6  . 88
87  A2  . 48
8653 .90
857 4 -50
8527 -63
8437  .86
8353  . 04
84L3 .20
8382 .85
84 ] . L .2L
8493  . 48
8448 .38
856L  .47
867L  . 96
8580 .80
8s89 .09

w550
w551
w652
w6s3
w654
w655
w655
w657
w658
w659
w550
w56l-
w662
w663
w664
w665
w656
w667
w658
w569
w670
w57l_
w672
w673
w57 4
w675
w67 6
w677
w678
w67 9
w680
w581
ttl682
w683
w684
w685
w686
w687
w688
w589
w690
w69L
w692
w693
w694
w695
w695
w697
1116 98
w699
w700
w70l-
w702
w703
w704
w705
w705
w7 07
w708
w709



w710
w7l-l-
w7L2
w7L3
ft+
v71_5
w77-5
w7L7
w7L8
w7L9
w720
w7 2 l
w722
w723
w724
w725
w726
w727
w728
w729
w73 0
w731
w732
w733
w734
w735
w736
w737
w738

l rzg
v740

w7 4 l
w742
w743
w7 44
w7  45
w746
w747
w748
w749
w750
w75l-
w752
w753
w754
w755
w'756
w757
w758
w759
w760
w76L
w762
w763

-d-764
-rl7 65

w7  66
w767
w768
w7 69

209L267 .7
2090994  .4
2090638 .9
2090443 .7
2090L22 .9
2089777  . 6
2089524 .7
2089L97 .3
20889L0  . 3
2088682 .1
2088265 .4
2088062 .6
2A87  688  .9
2087400 .0
2087076 .9
2085825 .0
2085572 .3
20852L9 .7
2084645 .5
2084437 .7
2085306 . l -
208575L  .6
2085846 .5
2087]-64.2
2087 428 .2
2087  602  .0
2087  953  . 3
2088200 .5
2088s81 - .6
2088898 .7
2089L79 .9
208951 -5 .8
2089774 .2
20902L8 .2
2090394 .5
2090682 .5
209L005 .5
209L264 .7
209] .539 .6
209L575 .O
209L298 .3
209096A .6
2090675 .8
209034L .5
2090094  . 6
2089669 .O
2089124.O
2088942 .8
2088603 .2
2088252. t
2088009 .8
2087805  . 3
2087 420 . O
2087L43 .9
2A86772 .O
2086449 .7
2A861L7 .4
2085939 .3
2085684  . 8
208541-6 .4

41 - l - 589 .4
4LL548.2
4 tL573 .8
4L1569.3
4 tL629 .3
4L l -596  . 8
41L63t.4
41 -1638  . 3
4LL607 .7
4LL587 .0
4 r - l - 545 .0
41L636  . 0
41_ l -633  .3
411 -600  . 0
4LL644.5
4LL634.O
411583  . 0
4L162 r .5
43,L698.9
4Lr654.6
4 l - 1348  . 3
4LL329 .0
4L]-232 .L
4]-L285.7
4 l -1 -305 .  L
4] -L299.6
411- l -70 . l -
4LL348.4
4L1370 .4
4L134L.7
4 r -L335  . 8
411 -368  . 5
4 tL290 .1 -
4LL326.6
4]-t263.O
4L128L .3
4t]-256 .2
4LL278 .6
4r-1-3L3 . l -
4 tLO23 .O
4r -L00 l - . 5
4LO904  .4
4LO9B7 .6
41 -L068  . 5
4r-l-03 9 . 1-
4L097 4 .2
4L1074 .8
4L0934 .O
4L0976  . 3
4L l . 054 .9
4LLO22 .9
41L041 - . l -
4L0984  . 3
4L0884 .9
4L0993 -7
410888  . 9
4 l - 0938  . 5
410892 .4
4L101-3  .3
4 l - L005  . 6

8449 .38
8385 .01
8328 .82
8273  . 68
827  6  . 67
82s3 .82
827  4  .43
8258 .L2
8305  . 54
8342 -s6
8394 .97
8478  -28
8480 .90
8424 .39
8437  .16
8682 .33
8734 .19
8759 . l - 8
8723  .47
8759 .96
8890 .56
8860 ,35
867  4  . 07
85L9 .38
84L2 .27
8371 .09
8330 .42
8315 .87
8258 .22
8208 .97
8235 .00
8L72 .L5
8140  . 46
81 ,29 .L0
B1L0  . 30
8185  . 52
8232 -99
8299 .08
8405  . 65
8215 .97
8 l -75  . 33
8068  . 57
8058  . 7L
8 l -54  . 50
82]-4.56
8282 .44
8334 .53
841 -0  . 55
8382  . 71
831 - l - . 34
8296 .73
8344 .17
8498 .69
8684  . 58
8824 .08
9044 .  01
9L72 .84
9L52 .63
9069 .  L1
9L87 .89

+0 .04
+0 .  0 l -
- 0 .01 -
+0 .0L
+0 .02
-0 .01
-0 .01
-o .02

0 .0
0 .0

+0  . 0L
+0 .01 -

0 .0
0 .0
0 .0

-0 .0L
0 .0
0 .0
0 .0

-0 .01
-0 .01 -
-0  . 02
-o .02
-0 .01 -

0 .0
0 .0
0 .0
0 .0
0 .0

-0 .01
0 .0

-  0  . 1 -5
-0 .0L
-0 .0L

0 .0
-o .02

0 .0
0 .0

+0 .04
+0 .03
+0 .03
+0  . 03
+0 .01

0 .0
+0  . 01
-0 .01 -
+0  . 0L
+0 .01
-0 .02
-o .02
-0 .01
-0 .03
+0  . 03
+0 .03
+0 .03
+0  . 0L
+0 .0L

0 .0
+0  . 1 -0
-0 .10

8449  .42
8386 .02
8328 .8L
8273 .69
827  6  . 69
8253  . 81 -
827  4  .42
8268  . 10
8305 .54
8342 .56
8394 .98
8478 .29
8480 .90
8424 .39
8437  .16
8682 .32
8734 -L9
8759 .18
8723 .47
8759 .95
8890  .  s s
8860 .33
8674  . 05
85L9  . 37
84L2 .27
8371 - .  09
8330 .42
8315 .  87
8258 .22
8208 .95
823s  . 00
8 l -7L .99
8L40  . 45
8 ] . 29 .09
B1l-0 .  3  0
8 l - 8s  . 50
8232 .99
8299 -08
8405  . 69
82L6 .00
8L75  . 35
8068  . 60
8068  -72
8 l -54  . 50
82L4 .57
8282 .43
8334  . 54
841 -0 .56
8382 .69
83L1 .32
8295 .72
8344 .L4
8498 .72
8684  . 5L
8824 .LL
9044 .02
9 ] -72 .85
9L52 .63
9069 .21 '
9L8 '7 .79

w710
w71-1-
w712
w7L3
w7L4
w7l_5
w7 l . 6
w717
w7L8
w71-9
w720
w7 2 t
w722
w723
w724
w725*
w726*
w727*
w728
w729
w73  0 *
w73 l - *
w732*
w733*
w734*
w735*
w736*
w737
w738
w73  9
w7  40
w7  4 l
w7  42
w743
w744
w745
w'746
w747
w748
w7 49
w750
w751
w752
w753
w754
w755
w756
w757
w758
w759
w760
w751
w762
w763
w'7 64t,
w765*
w766r ,
w7 67),
w7 68*
w7 69*



w770
w77L
w772
w773
l+
wr15
w776
w777
w778
w77 9
v {780
w78l-
w782
w783
w784
w785
w786
w787
w788
w789
w790
w79L
w792
w793
w794
w795
w7 96
w797
w798

]gg
*800

w8 0l-
w802
w803
w804
w805
w806
w807
w808
w809
w8L0
w81-1
w812
w813
w8L4
w815
w816
w8L7
w81-8
w8l-9
w820
w82L
w822
w823

Sezq
vs825

w826
w827
w82B
w829

-  0  . 31 -
+0  . l - L
+0 .08
+0 .L2
-0 .88
-0 .01
+0 .01 -
-0 .11
-0 .01 -

0 .0
+0 .0L
+0  . 01
+0 .01
+0 .  0 l -
+0  . 01

0 .0
+0 .02
-  0  . 1 -0
-0 .16
-0 .01 -
+0 .01 -

0 .0
+0 .02
-0 .L2

0 .0
0 .0

-0 .01
-o .02
-o .02
-0 .L0
-0 .01 -

0 .0
0 .0

-0 .02
-0 .01
-0 .01 -
+0 .01
+0  . 01

0 .0
0 .0

-0 .05
+0 .05
-0 .L4
+0 .04
+0 .03
+O.02
-  0  . 1 -5
+0 .02
+0  . 03
+0 .03
+0 .01
-o .37
0 .0

-0 .05
-0 .02
-0 .01
-0 .01

0 -0
-0 .01
-0 .01

2085008 .3  4LO9B2  -4
2084755 .0  4L0974  -6
208437 4 .3  4L0929 -  0
2085002 .3  4LO707  -6
2085339 .  L  4 t07  04  -  3
2085552 .2 4 l -0701-  -  4
2085879 .3  4LO697  -7
2086199  .0  410701-  -  L
20865  00  . 2  4 ] - 07  09  -  6
2086784 .4  4LO7  09 -1
2087  045 .2  4 ] - 0744 .4
20874 t3 .7  4 l - 0709 .0
2087602 .5  41 "0733  -9
2087997  .L  4106L4  -  0
2088300 .4  4L07 l . 6  . 7
20885L2  -  0  4 t077L -8
2088898 .5  4 ] -0799  -L
2089555  . 3  4 ] - 0766  . 9
2090448  -3  410859  -  9
2090773 .4  4 ] -0686  -2
209L282 .2  4LO763 .6
209L538  . l -  4LO640  -  4
2o9LB87  .6  4L041 .7  .7
209L603 .9  410497  -8
209l -238.2 4LO452 - l
2090990  . 3  410s04  -  8
2090538 .0  4L0395  -  3
20903  95  . 6  4L029L  - s
2o9oLo9 .4 41'0401- - I
2089788 .2  4LO544 .4
2089076  . 2  410385  -  3
2088s54 .6  4LO329  -5
2088376 .2  4LO4L3 .7
20880L3 .4  4L0362  -8
2087634 .9  410391 - .8
2087354 .0  4 l - 0453  . 5
20871 -00 .8  410348  -  5
2086'7] -7 .7  410356 -  8
2086458 .4  4 l - 0386  -9
2o86L6L .4 4L0431-  -  0
2085877  .7  4 l -031 -8  .4
2085566  .2  41047L .7
208527  4  .4  41 -03  89  -7
2085040  . 7  4 l - 0401 -  0
2084867 .L 4L0541-  -  l -
2084562.O 4LO320 -4
2084428.2 4L0332 -6
2084453 .L 41-011-7 -  8
20847  00 .?  4L0098  -  9
2084929 .4  4L0048  -4
2085240 .3  4L0064  -6
2085549 .8  4L0L37  -2
208s908 .6  410009  -6
20861 -65  . 8  4 to2 l2  - 3
2086524 .7  4 l -01 -01 - .3
2086784 .2  410055 -8
2087  o7  6  .7  4101-05  -  7
2087372  .8  4101-38  -  4
2087s f , t . 4  409784-4
208?188 .  L  409695  . 3

9L54 .79
9210 .01
9203 .50
9299 .32
9343 .7 t
9292 .58
9269 .28
9235 .8L
9 t22 .33
8889 . l - 2
8753  . 54
8493  . 98
8400 .91
8416  . 55
846 : l . . 92
847  4  . 04
8473 .78
8379 .54
82L2 -33
8L91 .05
8029 .16
801 -4 .70
7  98L  . 44
7995 .76
8 l -61 - . 70
8195  . 13
8358  .  s9
8486  . 18
85 t7  .25
8492 .32
8698  . l - 5
87  4L .63
8622 .30
8501 - .44
8353  . 57
8470 .99
8578  . 85
8756 .76
8923  . 1 -0
9L85 .99
9 l -87  . 00
9383  . 7  4
9498 .68
9446 .47
9384 .92
9522 -89
9529 .04
9411 - .86
939s .57
9324 .82
9320 .63
9338  . 7  4
9A24 .77
8968 .90
87  4L  -97
8503  . 99
8509 .77
8397  .24
8502  . 53
8520 .30

9L54 .48  W770*
92 t0  - r2  W77L*
9203  . 58  W772*
9299 .44  w773*
9342  .83  W77  4*
9292 .57  w775*
9259 .29  W776*
9235 .70  w777
9122 .32  W778
8889 .L2  W779
8753  . 55  ! { 780
8493 .99  W78 l -
84oo  -92  W782
84L6 .56  W783
846L .93  W784
8474 .04  w785
8473 .80  w785
8379 .54  W787
82L2 -L7 W788
8 l -91 .05  W789
8029 .L7  W790
8o l -4  . 70  w79 l
798 t . 46  W792
7995 .64  W793
B1-51 - .70  v1794
8l -95 .  13 W7 9s
8368  . 58  W796
8486 .  L5  w797
85]-7 .24 w798
8492 .22  W799
8598 .L4  w800
87  4 l  . 63  W80 l -
8622 .30  w802
850L .42  w803
8353  . 56  W804
84?0 .98  W805
85?8 .86  W806
8756 .77  w807
8923 .LO w808
9L85 .99  W809
9L86 .95  w8 l -0
9383 .79  W81L*
9498 .54  w8 l -2 *
9446 .51 -  W813*
9384 .95  w814"
9522 .9L  W8 l -5 *
9528 .89  WB16
94L l . 88  W8 l -7
939s .50  w8 l -8
9324 .85  w8 l -9
9320 .64  W820
9338 .37  W82L
9024 .17  w822
8968 .84  W823
874L .95  wB24
8603 .98  W825
8509 .76  W826
8397 .24 w827
8502 .s2  W828
8520 .29  W829



wB30
w83L
w832
w833

l re
vB3s
w835
w837
w838
w839
w840
w84L
w842
w843
w844
w845
w846
w847
w848
w849
w850
w85L
w852
w853
w854
w855
w856
w857
w858

lssg
V8G0

w86l-
w862
w863
w854
w865
w855
w867
w858
w869
w870
w871
w872
w873
w874
v[875
w876
w877
w878
w879
w880
w88l-
w882
w883

-r884
UT885

w885
w887
w888
w889

2086868 .2
2086539 .2
2086089 .2
2085925  .9
2085587 . l -
208s273 .8
2084979 .8
2084730 .5
2084379  .4
2A84477 .6
2084744 .2
2085042 .2
2085297 .5
2085604 .0
2085926 .O
20862L7 .5
20865L8  . 4
20867  6L  . 9
2087 445 . l
2086536 .6
2  0862r -8  .  0
208s87  6  .6
2085s99 .9
2085265 .9
2085046 .6
20847a6 .7
2084389 .8
2084324 .3
208461-3.2
2085049 .9
20853  03  . 7
2085593 .7
2085899 .8
2086096 .2
2085580 .7
20872 ] -2 .5
2087489 .7
2087365 .6
2087222 .0
208667 4 .  O
2086382 .2
2  085856  .  0
2085531 .9
2085303 .0
2085088 .7
2084754 .7
2084453  . 5
2084301 .0
2084697 .4
2A84964  -7
2 08s3 r-s .  3
2085637 .7
2085914 .0
2086L77  .9
2086603  .4
2086854 .5
2087L28 .9
208755L.7
2087348 .4
2087 ] -27 .1

4097 r -5 .  B
4098L2 .9
40972 ] . . 9
409780  . 5
409848 .5
4098 r -8 .6
409772 .2
409806  . 3
409850  . l -
409489 .9
4095L7 .6
409536  . 3
409494 .2
40951 -3  . 5
409500 .6
4095L7 -9
409485 .7
409503  . 3
409508 .9
409152 - l
409LO4.6
4091 -70  . 8
409190  . 3
40918L .6
409L48  . 5
409224  .4
409244 .9
408995  . 3
408920 .5
408860  . 4
408862  .6
408932 .5
408831 - .3
408839 .2
40901 -4  . 3
40881 -8  . 8
408939 .9
408664 .8
408639 .2
408662 .7
408602 .2
408597  . 5
408505  . 9
408584  . 3
408556 .1
408650  . 8
408550 .4
408340 .2
4081 -80 .6
408288  . 8
408287  .9
408265 .8
408320  .4
408355 .5
40831-2.3
408L90  . 7
4083]-2.6
408440  -  3
407993 .7
407969 .0

8490 .62
863L .  08
8824 .  A6
8955  . 41
924L .86
9L81 .78
9 l -80 .  99
92s4  . 03
9263 .88
90L2 .34
90r -6  .91 -
9002  .  L8
8953 .94
8970 .92
8835 .88
8698  .44
8527 .L3
8543  . 37
8622 .36
8624 .62
8577  -2 r
87 t3 .78
8787  . L6
8779 .45
8775 .77
8840  . 9L
8880 .52
8864 .28
8842  . 08
8766 .7L
8726 .O1
8664 .88
862 j . . 82
86s6 .25
8620  . 49
9061 - .00
9026 .99
9L59 .  L5
9066 .L4
8729 .75
8773 .06
8705 .92
872 t .OO
8814 .57
8904 .25
8925 .92
9051 .59
9209 .90
92LL .23
9A69 .23
8801 - .47
8763  . 83
8808 .49
887L .94
8878  . 58
8880  . 91 -
9008 .36
9249 -53
9146 .81
8999 .93

+0 .02 '
+0 .O2
+0  . 01 -

0 .0
0 .0

+0 .01 -
0 .0

+O .02
-0 .49
-0 .01
-0 .02
-0 .01

0 .0
-0 .01
-0 .01
+0 .O2
+0  . 01
+0  . 03
+0  . 04
+0 .Q2

0 .0
-0 .02

0 .0
+0 .01 -
+0  . 01
+0 .Q2
+0 .0L

0 .0
-0  . 02
-0 .04
-0 .01
+0 .  0 l -
+0 .01

0 .0
+0 .04
+0 .05
+0 .05
+0  . 05
-0 .6L
+0 .01

0 .0
+0 .01 -

0 .0
0 .0

+0  . 0L
-0 .01

0 .0
0 .0
0 .0

-0 .01
-0 .01 ,

0 -0
-0 .0L

0 .0
+0 .01 -

0 .0
-0 .02
0 .0

-0 .01
0 .0

8490 .64
B53 l - .  L0
8824 .07
8955  . 41 -
9241- .86
9L8L .79
9 r "80  . 99
9254 .  05
9263 .39
9012  . 33
901 -5 .89
9002 .L7
89s3 .94
8970 .91 -
8835  . 87
8698  . 46
8527  .L4
8543  . 40
8622  . 40
8624  . 64
8577  . 2L
87L3 .76
8787  . L6
8779 .46
8775 .78
8840  . 93
8880  . 53
8864 .28
8842 .06
87  66  . 67
8726 .40
8564 .89
862L .83
8656 .25
8520 .53
9061 .05
9027 .04
9L59 .2 t
9055  .  s3
8729 .76
8773 .06
8705 .93
8721 .00
88L4 .57
8904 .26
8925 -9L
9051 - .59
9209 .90
92 tL  -23
9069 .22
880L  . 46
8763  . 83
8808  . 48
8871" .94
8878 .59
8880  . 9L
9008  . 34
9249 .s3
91 -46  . 80
8999 .93

w83 0
wB3r-
w832
w833
w834
w835
w836
w837
w838
w83 9
w840
w84L
w842
w843
w844
w845
w846
w847
w848
w849
w850
w851
w852
w853
w854
w855
w855
w857
w858
w859
w850
w851
w862
w853
w854
w865
w866
w867
w858
w869
w870
w87L
w872
w873
w874
w875
w876
w877
w878
w879
w880
w88L
w882
w883
w884
w885
w885
w887
w888*
w889*



w89o
wB9L
w892

j8e3
-94
Vegs

w896
w897
w898
w899
w900
w90L
w902
w903
w904
w905
w905
w907
w908
w909
w9l_0
w91-l-
w9L2
w9l-3

2086604 .5
20863  94  . 3
2086200  .3
2085877  .5
2085670 .9
2085316 .5
2084949 .5
208469 t .4
2084359 .2
2084425 .7
2084688 .0
2084944 .8
2085269 .6
208s660 .  r -
2  085934  .  L
2087088 .8
2087338  . 3
2087552 .6
2086435 .5
2086L23 .2
2085964 .9
2085585  -  4
2085252 .9
2084989 .8

407943 .O
40801_0 .7
408094 .6
408086 .9
407857 .4
407963 .4
408071 , .7
40800 r - . 5
407966 .8
407  68L  .6
4077L8 .2
407677 .5
407699 .3
407589 .8
407689 .5
407710 .4
407595  . 3
407757  .2
407506 .6
407589 .8
4075L0 .8
407452 .L
407475 .0
407 44]- .9

9L0L .77
9L52 .84
901_8 .49
8868 .29
8857 .93
8799 .53
907s .73
9L48 .52
9334 .30
923L .39
9149 .77
8954 .30
B7  94  .61 ,
8952 .36
8989 .65
9L40  .66
9L55 .08
9254 .93
9291, .50
9 r -29 .00
9]-07 .28
9003  . 89
8850 .53
89L2 .57

gLOr .76  WB90*
9L52 .84  W891*
90L8 .47  W892*
8858 .28  W893*
8857 .92  W894*
8799 .53  W895
9075 .72  W895
9L48 .52  W897
9334 .29  W898
923L .38  W899
9 t49 .77  W900
8954 .30  W901
8794 .60  W902
8952 .35  W903*
8989 .65  W904*
9L40 .66  W905*
9155 .08  W906*
9254 .93  W907*
929L .50  W908*
9128 .99  W909*
9L07  .27  W910*
9003 .88  W9L1
8850 .62  W9L2
89L2 .56  W9L3

are esLimated.

-0 .0L
0 .0

-0 .02
-0 -01 -
-0 .01 -

0 .0
-0 .01 -

0 .0
-0 .0L
-0 .0L

0 .0
0 .0

-0 .0L
-0 .0L

0 .0
0 .0
0 .0
0 .0
0 .0

-0 .01 -
-0 .01
-0 .01
-0 .01
-0 .01

*Snow cover in 1-998 photography. Elevat,ions readings
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1.0 INTRODUCTION

This report is prepared subsequent to a field study performed to characterize the soil resources

and determine the potential soil salvage depths of the proposed expansion area at the Genwall

Resources, Inc. Crandall Canyon Mine located northwest of Huntington in Emery County, Utah'

1.1 OBJECTIVES

The basic objectives of the field investigation were to map and describe the soils of the study

area in sufficient detail to characterize their physical and chemical properties, and depths to

which they may be salvaged as a source of topsoil for reclamation purposes. Thus, the site-

specific characteristics of the soil that may influence soil salvage, stockpiling, and redistribution

were inventoried. A detailed Order 1 soil survey, including mapping, sampling, description'

laboratory analysis, suitability evaluation, and report preparation was needed to generate the

required information. The general objectives relating to the soil survey are as follows:

. Satisfy soils requirements as found in UDOGM "Guidelines fOr Management of

. Topsoil and overburden for underground and Surface Mining" (Leatherwood and

Duce 1988);

. Collect, review, and evaluate all existing soils, vegetation, geologic, hydrologic'

and climatic information to gain a basic understanding of the soils and related

disciplines on the site prior to initiation of field work;

. Describe, sample, evaluate, and report site-specific soils data;

. Prepare a soils report, including recommended soil salvage depths, to aid in the

completion of the reclamation planning documents needed for permit approval'



2.0 METHODS . SCOPE OF WORK

2.'I EXISTING DATA REVTEW AND EVALUATION

All existing soils and related discipline information for the general study area was compiled and

reviewed prior to initiation of the soirs fierd work. This review incruded soirs information for the

site taken from: (1) Appendix 2-38, Supplemental Soils Inventory for the Crandall Canyon

Proposed Culvert Expansion (revised 6-19-97), (2) previous USFS mapping in the area and their

map unit and taxonomic unit descriptions on file (Manti-LaSal National Forest 1995)' and (3) the

,'Soil Survey of Parts of the Price River and Huntington River Watersheds" (Swenson et' al'

1983). Project maps and air photos were also reviewed'

It should be noted that all methods for soil survey work performed as part of this project are

standard methods for detailed order 1 soil surveys. All procedures and methods were in

accordance with current Natural Resources Conservation Service (NRCS' formerly the Soil

Conservation Service) and UDOGM soilsurvey methods for coal mining projects' Furthermore'

all technical specifications were in accordance with current standards and procedures of the

USDA-NRCS National Cooperative Soil Survey Program'

2.2 SOIL MAPPING

Mr. James Nyenhuis, a Certified Professional Soil ScientisVsoil Classifier (ARCPACS 2753)'

mapped soils at the Order 1 level of intensity for the proposed expansion area' The mapping

and sampling activities were conducted on August 19 and october 30, 1998' The field mapping

was done utilizing the Crandall Canyon Mine Surface Facility (Topographic) Map at a scale of

1"=50 ' .

All standards and procedures for soil mapping and profile description were in accordance with

current NRCS methods, as described in the Soil Survev Manual (Soil Survey Statf 1993);

National soils Handbook, as currenily amended (soil Survey staff 1997); Kevs to Soil Taxonomv'
I  a - - ^ l ; - ^  Q a i l e

eighth edition (Soil Survey Staff 1998)'

(Schoeneberger et.al. 1998), and applicable UDOGM topsoit and overburden guidelines

(Leatherwood and Duce 1988).

Upon initiation of soils field work, traverses were walked to determine overall soil and landscape

characteristics. Each major soil/landscape unit was tentatively tocated on the ground and

delineated on the base maps. Based on these preliminary observations' representative sample

sites were selected for detailed soil pedon description and sampling' Backhoe pits were dug at

some of the sample sites; other sites were hand-dug'

2



2.3 SOIL SAMPLTNG AND PROFILE DESCRIPTION

Each typical soil pedon was described and sampled according to cunent methods and standards

of the National Cooperative Soil Survey. The following parameters were described' by horizon'

for each soil pedon: horizon symbol, depth, and boundary; color texture; structure; consistence;

coarse fragment content; effervescence; clay films if present; soil mottles if present; and the

amount, size, and depth of major roots. ln addition, general site information was recorded at

each sampling site including: existing dominant vegetation, physiography-landform' slope'

aspect, erosion condition, drainage class, and depth to a saturated zone or ground water if

encountered.

Samples were collected in the field and analyzed at Inter-Mountain Laboratories (lML) in

Farmington, New Mexico for standard soil parameters. The soil analyzes included pH; electrical

conductivity (EC); saturation percent; calcium, magnesium, and sodium (meq/l); sodium

adsorption ratio (SAR), texture including sand, very fine sand, silt, and clay; calcium carbonate

percent; Boron (ppm); Selenium (ppm); Total Kjeldahl Nitrogen (TKN) percent; Nitrate Nitrogen

(mg/L); Total Organic Carbon (TOC) percent; Organic Matter percent; and 1/3 bar and 15 bar

water capacity.

Table 1 is list of ,,parameters and Analytical Procedures for Soil Analysis" and is taken from

IML's standard methods and procedures. These methods are consistent with those

recommended by UDOGM (Leatherwood and Duce 1988)'

The sampling site locations and numbers were plotted on the field map as accurately as

possible. All sample locations were flagged and numbered in the field. Samples were collected

from fresh backhoe pits or hand-dug pits. The sampled soil material was placed in clean'

labeled, polyethylene plastic bags, and kept cool and as dry as possible to limit chemical

changes. The upper horizons of many profiles were moist upon sampling' and were air dried

prior to shipment to IML for analysis. Each sample was split at the laboratory with one portion

being used for analysis and an archival portion retained for additional tests, if necessary'

2.4 EVALUATION OF SOIL SUITABILITY

criteria to establish suitability of soil (topsoil) or soil substitute material were largely those

contained in the UDOGM "Guidelines for Management of Topsoil and Overburden for

Underground and Surface Coal Mining" Table 2 "Overburden Evaluation for Vegetative Root

Zone" (Leatherwood and Duce 1988). This information is presented as Table 2, "Soil Suitability

Criteria".

One exception to criteria presented in Table 2 was utilized. Although Table 2 considers >30

percent rock fragments (for both gravels, 2mm to 3" in size; and cobbles, 3" to 10" in size) to be



unacceptable; and >10 percent stones and boulders (>10" in size) to also be unacceptable'

recent discussion with UDOGM soil scientist Mr. Robert Davidson, and experience on similar

projects, supports a rationale for salvaging and reclaiming with soils which have a higher rock

fragment content (Davidson 1998). Although higher unacceptable thresholds were not set' the

revised practice is to salvage suitable soil with higher amounts of rock content' perhaps as high

as 50 to 60 percent for gravels and cobbles, and up to 35 percent for 10" lo 24" Stones' and up

to 20 percent for small boulders.

A, fierd and raboratory data have been anaryzed and evaruated using standard soil suitability,

interpretation, and classification criteria. Soils were classified according to current Soil

Taxonomy criteria as stated in eighth edition of Kevs to SoilTaxonomy (Soil Survey Staff 1998)'

and then correlated to NRCS soil series as possible'

Correlation of site-specific soils to NRCS soil series, if possible, allows use of established NRCS

soir interpretation varues such as hydrorogic group number (for runoff evaluation), "K" factors (for

use in water erosion hazard evaruations), and 'wEG" group number (wind erodibility group status

for wind erosion hazardevaluation) for the site-specific soils. In addition' one may quantitatively

determine the ,,K,, factor and ,wEG,, from use of the field and laboratory data and appropriate

nomographs.



3.0 RESULTS AND DISCUSSION

3.1 REVIEW OF EXISTING SOTLS TNFORMATION

The soils within the Crandall Canyon Mine Disturbed Area Boundary have been previously

inventoi'ied. A general mapping of the soils in Crandall Canyon' at a scale of 1"=2000" was

completed by the Forest Service as part of their soil survey in progress (Manti-Lasal National

Forest 1gg5). This information is contained in the soirsurvey fire at the Forest service office in

price, Utah, and is also on file at the Andalex Resources office in Price'

Three map units were delineated by the Forest service in the area: Map Unit 20 (strych-

Pathead-Podo Families-Rubbleland Cornplex, 30 to 80% slopes)' Map Unit 107 (Curecanti-

Elwood-Duchesne Families complex, 20 toToo/oslopes), and Map Unit 71 1 (Bundo-Lucky Star-

Adel Families complex, 30 to 70o/o slopes). Descriptions for these units are contained in the

Crandall Canyon Mine PAP (Appendix 2-7, Soil Survey Information' Genwall Resources' lnc' -

Crandatt Canyon Mine, Mill Fork Lease Tract, Crandall/Huntington Canyon Areas)'

ln addition to the Forest Service soils information, portions of the proposed disturbed area were

also mapped, sampled, and described by Mr. Randy Gainer, Mr' Chris Hansen' and Mr' David

Steed (Crandall Canyon Mine, Proposed Culvert Expansion' Supplemental Soil lnventory'

Appendix 2-38, Revised 6-19-97). Most of this field work was conducted within the Proposed

culvert Disturbed Area with Map units A and B delineated along two narrow stream terrace

benches. The soils in Map Units A and B were described in the field and soil samples were

analyzed by Inter-Mountain Laboratories in Farmington, New Mexico' but were not classified and

correrated to soir series names. This work is depicted on the soirs map previously presented as

Plate 24 of the Crandall Canyon Mine PAP'

Only one sample site (TH-2) was located on the north-facing slope located on the south side of

crandall creek within the Disturbed Area Boundary. No sample sites were located on the south-

facing srope rocated north of crandail creek nor on the stream terrace located just west of the

permit boundary. These areas (the north and south-facing slopes above Crandall Creek)

retained the.map unit numbers used in the Forest Service mapping (Map Units 107 and 711for

the north-facing slope; and Map Unit 20 for the south-facing slope)' The stream terrace located

just west of the permit boundary was included in Map Unit 711'

3.2 SOIL SURVEY MAP

As part of the current survey, a detailed soils map was completed in the field' at a scale of 1"=

50', on a topographic base map of the study area' The soils map is attached to this report' The

legend on the map includes all map unit symbols and names' as well as the soil sample

locations and site numbers.
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six map unrts were delineated within the current study area and will be described below' The

map untts are:

. Map Unit C, Pathead gravelly sandy loam' 40 to 70o/o slopes

Map Unit D, Datino gravelly sandy loam, 20 to 35o/o slopes

Map Unit RL-RO, Rubbleland-Rock Outcrop

Map Unit REC, Reclaimed Land

Map Unit E, Lucky Star loam, 40 to 8C% slopes

Map Unit F, Becks Family, 2lo 60/o slopes

3.3 SOIL LABORATORY RESULTS

The soit taboratory data for the 1S sample locations is presented as Appendix A' A total of 28

soil samples were analyzed by Inter-Mountain Laboratories of Farmington' New Mexico' Six of

the profiles (ccl through cc6) fully sampled by major horizon' For all nine sample sites on the

north-facing slope (GW-1 through CW-g), a composite sample of the upper two feet was

collected for analYsis.

The soil samples were analyzed by Inter-Mountain Laboratories (lML) in Farmington' New

Mexico, and the results meet quality assurance and quality control (OA/OC) specifications' The

results of a standard 10 percent rerun are very similarto the original results' and are included

with the laboratory data in Appendix A.

3.4 SOIL MAP UNIT DESCRIPTIONS

The current study was conducted in order to obtain more site-specific data in the three areas

mentioned above: (1) the south-facing slope on the north side of crandall creek' (2) the north-

facing slope on the south side of Crandall Creek, and (3) the stream tenace just south of

crandall creeK located immediately west of the Disturbed Area Boundary at the crandall canyon

Mine. The six map units are grouped according to the slope or terrace on which they appear'

Map Units C, D, RO-RL, and REC are located on the south-facing slope' Map Unit E is located

on the north-facing slope, and Map Unit F is located on the stream terrace of Crandall Creek just

west of the Disturbed Area Boundary'



3.4.1 South-Facinq Slope

The first area is the south-facing slope located upslope from the existing mine shop and the

Forest Service trailhead parking area. Both the mine shop and the trailhead parking area are

located on the extended upper pad at the mine. Elevations range from approximately 7870 to

7925 feet and are similar to those for the north-facing slope. Native vegetation is a mixture of

Utah juniper, aspen, sagebrush, Douglas fir, wild rose, and grasses. Four hand-dug pits were

described and sampled on this slope (CC-1 , CC-z, CC-3, and CC-4). The "CC" prefix is for

"Crandall Canyon".

3.4.1.1 Map Unit C. Pathead qravellv sandv loam.40 to 70% slopes

Map Unit C is the largest and most dominant map unit on this south-facing slope. Three sample

sites (CC-2, CC-3, and CC4) are located in Map Unit C, and the soil correlates to the Pathead

soil series. Pathead is well drained and is forming in residuum and colluvium from sandstone

and shale. lt classifies as a "Loamy-skeletal, mixed (calcareous) frigid Typic Ustorthent".

Although usually a soil series is included in only one depth category, Pathead can range from

moderately deep to deep (Manti-LaSal National Forest 1995).

Pathead has moderate permeability and available water capacity, and rapid runoff. Hydrologic

group status is B or C. Rock fragments on the surface and in the surface layer average about

15 percent gravels, 13 percent cobbles, and 6 percent stones and boulders. The major rooting

depth was observed to range from 20 to 29 inches. Soil erodibility is moderate, and the erosion

hazard of exposed soil is moderate to high. Map Unit C is limited primarily by steep slopes and

a moderate to high percentage of rock fragments throughout the Pathead soil profile.

3.4.1.2 Map Unit D. Datino qravellv sandv loam. 20 to 35% slopes

Map Unit D is located on a small fantoeslope just above the trailhead parking area. Sample site

CC-1 is located in Map Unit D, and the soil correlates to the Datino soil series. Datino is well

drained and is forming in slopewash alluvium and colluvium from sandstone and shale. lt was

previously classified as a "Loamy-skeletal, mixed Typic Haploboroll" (Jensen and Borchert 1988),

but due to recent changes in soiltaxonomy, it now classifies as a "Loamy-skeletal, mixed Typic

Haplustoll" (Soil Survey Staff 1998).

Datino is moderately permeable and has moderate to high available water capacity. The major

rooting depth was observed to be 26 inches. The organic matter content of the surface layer

was 3.6 percent. Hydrologic group status is B, runoff is rapid and the hazard of water erosion

is high.



3.4.1.3 Map Unit RL-RO. Rubbleland-Rock Outcrop

Map Unit RL-RO occupies a small area on the west side of a drainage channel that exists

upslope between the trailhead parking area and the mine shop. Rubbleland has many scattered

surface stones and boulders. Rock outcrop is exposed sandstone. Small inclusions of the

pathead soil are intermingled throughout the unit. Pathead inclusions constitute about 15

percent of the unit.

3.4.1.4 Map Unit REC. Reclaimed Land

Map Unit REC (Reclaimed Land) is located on a narrow linear area in which a culvert was placed

on the slope adjacent to the above-mentioned drainage. Soil was reapplied above the culvert

and revegetation is present. No soil samples were taken of this reapplied topsoil. lt is estimated

that approximately six inches of soil was reapplied to this small area.

3.4.2 North-Facinq Slope

The second part of the cunent study area is a very steep north-facing slope located on the south

side of Crandall Canyon just above the lower and extended upper pads at the mine. Elevation

ranges from approximately 7870 to 7960 feet. Native vegetation primarily is a mixture of

Douglas fir and White fir communities.

Six backhoe pits (GW-1 through GW-6) were dug across the slope in an area where the slope

had been cleared. The trees had been previously cut off at about one-foot height above the

ground surface although the surface itself had not been disturbed. Three additional sample sites

(GW-7, GW-8, and GW-g) were located and hand-dug in an adjacent forested area on the slope

above the coal storage pile. As mentioned above, one previous soil sample site (TH-2) was also

located on this north-facing slope.

3.4.2.1 Map Unit E. Luckv Star loam. 40 to 80% slopes

Map Unit E was designated for soils on this north-facing slope. Most of this slope was previously

designated as Map Unit 71 1. The small portion of the slope previously mapped as Map Unit 107

was not part of the current survey and remains as Map Unit 107. Lucky Starwas previously

classified as a "Loamy-skeletal, mixed Boralfic Cryoboroll" (Manti-LaSal National Forest 1995)'

but due to recent changes in soil taxonomy it now classifies as a "Loamy-skeletal, mixed Ustic

Haplocryoll" (Soil Survey Staff 1998).

Although Lucky Star is a deep soil, it ranges from moderately deep (20 to 40 inches to bedrock)

to deep (40 to 60 inches to bedrock) on the study area. Permeability and available water

capacity are both moderate, runoff is slow to medium, and hydrologic group status is B' Rock



fragment content of the surface layer averages about 13 percent and is equally divided among

gravels, cobbles, and stones and boulder.. m" majo-r rooting depth was observed to be 24

inches. Soil erodibility is low, and the erosion h,azard of exposed soil is moderate to high' Map

Unit E is l imited bY steeP sloPes.

3.4.3 Crandall Greek Stream Terrace

The third part of the current study area is a stream tenace located on the south side of crandall

Creek and just west of the mine permit area boundary. Elevation ranges from approximately

7890 to 7910 feet. Native vegetation includes Douglas fir, aspen' and mixed grasses' A portion

of this bench appears to have been slightly disturbed at some time in the past' perhaps for a

turn-around at the end of an old two-track road or to pile timber or slash, and it has been

naturally somewhat revegetated with sparse young aspen'

Arthough the dominant soir on this terrace appears to be simirar to those previously described

and sampled as Map Units A and B, a separate unit (Map Unit F) was designated for soils on

this particular stream terrace located just outside the mine permit area boundary' Two sample

sites (CC-S and CC-6) were located on this terrace'

3.4.3.1 Map Unit F. Becks Familv. 2 to 6% slopes

Map Unit F is composed of one dominant soil, Becks Family, 2 to 6 percent slopes' Becks

Family was previously classified as a "Loamy-skeletal, mixed Aquic Cryoboroll" (Manti-LaSal

National Forest 1995), but due to recent changes in soil taxonomy it now classifies as a "Loamy-

skeletal, mixed Fluvaquentic Haplocryoll" (Soil Survey Staff 1998)'

In the study area, Becks Family is a deep, somewhat poorly drained soilwith moderately rapid

permeability, slow runoff, high available water supply but moderately low available water

capacity, and hydrologic group status D. Rock fragment content of the surface layer is about 15

percent and is mainly gravels. The major rooting depth was observed to be between 17 and26

inches. Soil erodibility and erosion hazard of the exposed soil is moderate'

3.5 SOIL PROFILE DESCRTPTIONS

Fifteen soil profiles (numbered GW-1 through GW-g for soils on the north-facing slope, and cc-1

through CC-6 for soils on the south-facing ,top" and on the Crandall Creek stream terrace) were

described and sampled at representative locations within Map Units C, D' E' and F in the study

area. The soir profire descriptions are presented in fierd-notation taburarformat in Table 3 of this

report. A brief description of the profiles of the four major soils contained in the study area map

units follows. The four soils are: Pathead gravelly sandy loam (Map Unit C)' Datino gravelly
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sandy loam (Map Unit D), Lucky Star loam (Map Unit E), and Becks Family gravelly sandy loam

(Map Unit F).

3.5.1 Pathead qravellv sandv loam (Mao Unit C)

As stated above, Pathead is classified aS a "Loamy-skeletal' mixed (calcareous) frigid Typic

Ustorthent". Typically, the "A" horizon surface layer is a brown (1OYR 5/3' dry) gravelly sandy

loam about 8 inches thick. For purposes of this project, the surface layer includes the true "A"

horizon and a similar, immediately underlying, thin transition horizon to the soil substratum' Both

of these horizons are grouped together as the "A" horizon' The surface layer has moderate'

medium granular structure and neutral to mildly alkaline reaction (pH 7'3 to7 '7)' Gravel content

is about 15 to 20 percent. Cobbles, stones, and boulders account for an additional 15 lo 27

percent.

The underlying "C" horizon substratum is divided into an upper ("C1") and lower ("C2") part' The

,,C1,,upper substratum horizon begins at about 8 inches and ranges in depth from 15 to 29

inches with an average lower depth of 23 inches. Typically' the "C1" horizon is a brown (1oYR

5/3, dry) very gravelly sandy loam to sandy clay loam with moderate' medium subangular blocky

structure. lt has mildly alkaline reaction 6Al.'.qto 7'8)' Rock fragment content averages about

32 to 40 percent with about 20 percent gravel, 10 percent cobbles' and 2 to 10 percent Stones

and boulders.

The "C2" lower substratum horizon begins at the base of the "C1" horizon and generally extends

to a depth of 40 inches or more. TypiJa[y, the ,,c2,, horizon is a right brownish gray (1OYR 6/2'

dry) to brown (10YR 5/3. dry) u"ry gr.u"lly sandy clay loam to sandy loam with massive

structure. lt has mildly to moderatety att<atine reaction (pH 7.8 to 8.2). Rock fragment content

averages about 55 to 70 percent with 20 to 45 percent gravels' 15 percent cobbles' and 10 to

25 percent stones and boulders'

3.5.2 Datino qravellv sandv loam (Map Unit D)

The Datino soil is classified as a,,Loamy-skeletal, mixed Typic Haplustoll'. Typically, the surface

rayer is about 10 inches thick and is composed of an upper ("A1") and lower part ("A2")' lt is

a very dark grayish brown (1OYR 3/2, dry), very dark brown (1oYR 2/2' moist) gravelly sandy

roam with moderate, medium granurar structure and mirdry arkaline reaction (pH 7'6 to 7'8)' The

surface layer meets criteria for a mollic epipedon. Gravel content averages about 15 percent'

Cobbles average about 3 to 5 percent, and stones and boulders on the soil surface average

about 10 percent.

A cambic "Bw" Subsoil horizon underlies the surface layer' For sample site CC1 it extends from

10to 26 inches in depth and is a yellowish brown (1OYR 514' dry) sandy clay loam with moderate
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medium subangular blocky structure and moderately alkaline reaction (pH 8'2)' Total rock

fragment content averages about 45 percent w1h 30 percent gravel' 10 percent cobbles' and 5

percent stones and boulders.

A substratum "C" horizon underlies the subsoil and extends to a depth of 40 inches or greater'

It is a brown (1oYR 5/3, dry) sandy clay loam with massive structure and moderately alkaline

reaction (pH 8.3). Total rock fragment content averages about 45 percent with 30 percent

gravels, 10 percent cobbles, and 5 percent stones and boulders'

3.5.3 Luckv Star loam (MaP Unit El

The Lucky Star soil is now classified as a "Loamy-skeletal, mixed Ustic Haplocryoll"' Typically'

the,A,,horizon surface layer is a dark brown (1oYR 4t3,dryl loam about 7 inches thick with

moderate, medium granular structure and neutral reaction (pH 7 '2)' Rock fragment content

averages about 12 percentwith 5 percent gravels, 2 percent cobbles' and 5 percent stones and

boulders. The surface layer meets criteria for a mollic epipedon. Along the north-facing slope'

the surface layer is overlain by about 1.5 to 2 inches of semi-decomposed needles and twigs

comprising an "Oe" horizon.

A cambic "Bw" Subsoil horizon often underlies the surface layer and is a yellowish brown (1oYR

5/4, dry) loam with moderate, medium subangular blocky structure and neutral reaction' lt

extends from the base of the surface layer to a depth ranging between 18 and 26 inches' lt has

a similar rock fragment content as the surface layer. Remnants of a thin eluvial "E" horizon are

often found mixed in with the upper part of the "Bw" horizon'

A ,,C" horizon substratum layer underlies the subsoil and extends to a depth ranging between

30 and 60 inches or more. Along the north-facing slope, weathered coal is often encountered

at the base of the soil substratum. The ',c,, horizon is ord coiluviar material that has slide

downslope and covered the coal layer. The "c" horizon is a light brownish gray (1oYR 6/2' dry)

very stony sandy loam to sandy clay loam with massive structure' Rock fragment content

averages 50 to 75 percent with about 15 percent gravels, 10 percent cobbles' and 35 to 50

percent stones and boulders.

3.5.4 Becks Familv qravellv sandv loam (Map Unit F)

The Becks Family soil is now classified as a "Loamy-skeletal, mixed Fluvaquentic Haplocryoll"'

Typicafly, the surface layer is a dark grayish brown (1oYR 412, dry) gravelly sandy loam about

7 to 10 inches thick. lt has moderate medium granular structure and neutral to mildly alkaline

reaction (pH 6.9 to7.4). Rock fragment content of the surface layer is only about 15 percent and

is 10 percent gravels,2to3 percent cobbles, and 1 to 2 percent stones and boulders' The

surface layer meets criteria of a mollic epipedon'
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A ,,8c,, subsoit horizon or an upper ,,c,, horizon substratum layer underlies the surface layer'

Typically, it is a grayish brown (1oYR 512, dry) to light yellowish brown (10YR 6/4, dry) very

gravelly sand to gravelly sandy loam that extends from the base of the surface layer to a depth

of 17 to 26 inches. rt has singre grain to massive structure and neutrar to mirdry arkaline reaction

(pH 7.2to 7.8). Rock fragment content varies across the terrace and can range from 18 to 67

percent based on data from the CCS and CC6 sample sites' Gravel can range from 15 to 55

percent; cobbles from 2 to 10 percent; and stones and boulders from 1 to 2 percent'

The Underlying "C" horizon, Or lower "C" horizon, substratum extends from the base of the

overrying horizon to a depth of 40 inches or more. Typicaty, it is a very gravelly light brownish

gray (1oYR 6/2, dry) to dark gray (1oYR 4|1 , dry)sandy |oam with massive structure and mildly

alkaline reaction (pH 7.5 to 7.8). The dark gray'color of at sample site CC5 is a "low chroma"

redoximorphic feature which is consistent with a fluctuating water table beneath this stream

terrace. Alluviat groundwater was estimated at the time of lampting to be at about 26 and 30

inches, respectively, for sample sites cc5 and cc6' Rock fragment content ranges from 45 to

55 percent with 30 to 40 percent gravels, 10 percent cobbles' and 5 percent stones and

boulders.

3.6 SOIL SUITABILIW, RECOMMENDED SALVAGE DEPTHS' AND SOIL VOLUMES

A recramation potentiar suitabirity evaruation for each soitprofire in ail study area Map units was

performed based on comparison of site-specific fierd and raboratory data with criteria and

threshord varues contained in the uDoGM tabre ,,overburden Evaruation for Vegetative Root

zone,,(Leatherwood and Duce 1988). As previously noted' the uDOGM table is included as

Table 2 in this report. The results of the suitability evaluation indicate the following'

3.6.1

The entire Pathead profile is both non-saline (EC< 1'9) and non-sodic (SAR< 1'1)' Calcium

carbonate content averages about 25 percent and ranges from 16 to 33 percent' Clay content

averages 17 percent and ranges from 1 l to2l percent' Rock fragment content ranges from

about 30 to nearly 50 percent for the surface layer' from about 32 to 40 percent for the upper

,,C,, horizon SubStratum layer, and from about 55 tO 7A percent for the loWer "C" horizon

substratum layer. organic matter percent averages about 2'6 percent for the surface layer' just

under 2 percent for the upper substratum "C1" layer' and about 1'1 percent for the lower

substratum "c2,, layer. Both Boron and selenium contents are very low' less than 0'5 mg/Kg

(ppm) and 0.02 mg/Kg (ppm) respectively'

ln terms of soil suitability, the surface and upper substratum layers' to an average depth of 23

inches, is entirely "good" or "fair" rated assuming that its' 30 to 50 percent rock fragments'
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largely gravels, and very steep slopes is not limiting' Below that depth' rock fragment content

increases to 55 to 70 percent, and available water capacity is "poor" rated at best'

As a result, tne upper 23 inches of the Pathead soil can be recommended for salvage assuming

that the very steep slopes on which Map Unit C is located will not become destabilized

subsequent to salvage resulting in a significant increase in water erosion or landslide hazard'

soil salvage below 23 inches is not l,".or*"nded based on a very high rock fragment content'

poor or unacceptable available water capacity, and increased slope stability and erosion hazard

concerns. Soil volumes can be calculated subsequent to finalization of expansion plans'

3.6.2 Map Uqit D. Datino oraveltv sandv loam' 20 to 35% sloDes

The entire Datino profile is non-saline (EC< 1.64). Although Datino is also non-sodic (pH< 8'5

and SAR< 15), it does have a moderately high SAR of 13 in the depth interval between 5 and

10 inches. calcium carbonate content averages 16 percent and ranges from 15 to 17 percent'

Clay content averages 20 percent and ranges from 1 7 to 23 percent' Rock fragment content

averages about 1 5 percent for the surface layer, and about 45 percent throughout the remainder

of the soil profile. Organic matter content averages 3'2 percent in the surface layer and 1'75

percent in the "8" horizon subSoil and "C" hOrizon Substratum' Boron and Selenium contents

are very low, less than 1.0 mg/Kg (ppm) and 0'01 mg/Kg (ppm respectively'

In terms of soil suitability, Datino's only limiting parameter is SAR' lt is "poot'' rated between 5

and '10 inches, and "faid' rated between 0 and 5 inches and between 10 and 45 inches' All other

parameters are "good" or "faif' rated. As a result, in order to avoid diluting and degrading other

"good" and "fair" rated salvaged soil material, it is recommended that only the upper 5 inches

of Datino be sarvaged in Map Unit D. Soir vorumes can be carcurated subsequent to finalization

of expansion plans.

3.6.3 Map Unit RL-RO. Rubbleland-Rock Outcrop

Map Unit RL-RO is unsuitable for use in salvage operations based primarily on its large amount

of surface bo.ulders and rock outcrop, as well as its small amount of very rocky' shallow soil on

very steep, 40 to 70% slopes. Removal of surface boulders may expose additional amounts of

very rocky, shallow soil although this would not become known until surface boulders are

removed. As with Map Unit C, the possibility of increased water erosion and landslide hazard

is a concern if the slope becomes destabilized. Unless suitable soil becomes visible subsequent

to removal of boulders, the recommended salvage depth for Map Unit RL-Ro is 0 inches' and

no cubic yards of soil would be available.
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3.6.4 Map Unit REC. Reclaimed Land

lf Map Unit REC were to be re-disturbed, it is estimated that approximately 6 inches of suitable

soil material may be available for salvage from above the drainage culvert. Soil volume can be

calculated subsequent to finalization of expansion plans'

3.6.5 Map Unit E. Lucky Star loam.40 to 80% slopes

The Lucky Star profile is both non-saline and non-sodic. Organic matter content of the upper

2feetaverages 4.1 percent and ranges from 3.1 to 4.9 percent' Calcium carbonate content of

the upper 2feetaverages 12.6 percent and ranges from 6 to 18 percent' Clay content of the

upper 2 feet averages 21.8 percent and ranges from 18 to 30 percent. Rock fragment content

averages about 12 percent for the upper 2 feel, and about 50 to 75 percent from 2 feet until

bedrock is encountered with 35 to 50 percent of these lower rock fragments being stones and

boulders. Both Boron and Selenium content are very low with less than 0.5 mg/Kg (ppm) and

0.02 mg/Kg (ppm) respectivelY.

f n terms of soil suitability, the approximate upper 2 feet is entirely suitable for salvage assuming

equipment can operate on this very steep slope. Rock fragment content, particularly stones and

boulders, are limiting below 2 feet, and water erosion and landslide hazard would increase with

deeper salvage. As a result, up to 2 feet of suitable soil is available for salvage from Map

Unit E. Soil volumes could be calculated subsequent to finalization of expansion plans'

3.6.6

The entire Becks Family profile is both non-saline (EC< 1 .7) and non-sodic (SAR< 0.9)' Calcium

carbonate content averages about 13 percent, and ranges from 11 to 16 percent' Clay content

averages about 13 percent, and ranges from 5 to 17 percent. Rock fragment content of the

surface layer averages about 15 percent, and is mainly gravels. lt increases with depth from 18

to nearly 70 percent, again mainly gravels. Organic matter content of the surface layer ranges

from 2.4 to 3.2 percent. lt varies irregularly with depth and ranges from 0.3 to 3.8 percent

beneath the surface layer. Both Boron and Selenium contents are very low, less than 0'4 mg/Kg

(ppm) and 0.02 mg/Kg (ppm) respectively.

In terms of soil suitability, the surface layer, on average about 8'5 inches thick, is entirely

suitable for salvage. The underlying "BC" or upper "C" horizon, to a depth of 17 to 26 inches'

can have very gravelly sand texture which is rated unnacceptable, and in addition, has poor

rated available water capacity. A fluctuating water table is encountered at the base of this "BC"

or upper "C" horizon, on average at about 21 inches. As a result, only the upper 8'5 inches of

soil is available for salvage should this stream terrace be proposed for disturbance' Soil volumes

could be calculated subsequent to finalization of expansion plans.
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TABLE 1

Parameters and Analytical Procedures for Soil Analysis

Taken from UDOGM "Guidelines for Management of Topsoil and Overburden for Underground and

Surface Coal Mining (Leathenrood ani Duce 198E), and Inter-Mountain Laboratories' Inc"

Standard Methods and Procedures

Parameter-Unats Procedure-Reference

Sample Preparation

Subsampling less than 2 mm fraction

Rock fragment content percent by volume

Preparation of saturation extract and saturation
percentage determination

pH (determination using saturated paste)

Conductivity of saturation extract in mmhos/cm
at 25"C

soluble calcium, magnesium, and sodium in
meq/l

Sodium Adsorption Ratio

Selenium (ppm)

Boron (ppm)

Organic Matter in. percent

Carbonate in percent

Particle size analysis in percent sand, silt, and
clay

Textural classification

Sand Fractionation (very fine sand)

Samoles were air dried at less than 35oC'
croJi were broken up prior to grinding and
sievinq the sample. Large rock fragments were
removld and weighed. Sample matenal was
!ie"ui. 

-n"mainirig 
rock fragments left on lhe 10

riin iz mm) sievE were removed and weighed'
nJmaiirinq sbil clods left on the 10 mesh screen
*erJ qroriO untit the sample just passed the
;;d. 

-Excessive 
grinding of sample material

was avoiOeO during the entire sample
preparation Procedure.

U.S. SalinitY Lab (1969), Method 1'

SCS Soil Survey tnvestigation Report No' 1'
Method 38, Page 18.

ASA Mono. No. 9, Part2, (2 ed)' 1982'
Method 10-2.3.1, Page 169'

ASA Mono. N0.9, Patl2, (2 ed)' 1982- Method
ib+.i. p"ge 171. pH performed on saturation
paste,'riretnoO 10'2.3.1, page 169'

ASA Mono. No. 9, Patt2, (2 ed)' 1982' Method
10-3.t, pages 172'173. Use saturation paste

extract.

ASA Mono. No. 9' Part2, (2 ed)' 1982' Method
10-3.4. Pages 173'174.

U.S. SalinitY Lab (1969), P' 26'

EXraction: ASA Mono- No' 9, Patt2, (? 
"Ol'

Ggt Method 25-9.1. Analysis: Hydride Rn'
ASTM D3859-93. 1993.

Extraction: ASA Mono. No' 9, Parl2, \2-e!):
T6tii.- rtnetnod 25-9.1. Analysis: by lcP, EPA
Method 200.7.

For OM <7.0o/o'. CSU Tech Bulletin LT 888-2

if ggSl; For OM > 7.Oo/o: Storer (1984)

ASA Mono. No.9, Patl2, (2 ed)' 1982' Method
11-2.4, Pages 188-191.

Hvdrometer method. Black et al' 1965'
iil'"ihil; of soil analysis. ASA Mo-no No' 9'
iatt f , method 43-5, Pages 562-566'

USDA (19s1) '  P.209.

ASA Mono. No. 9, Part 1, (2 ed)' .1986'
IrfuinoO rs-5.2.4, Pages 405 and 406'
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TABLE 2

SOIL SUITABILITY CRITERIA

uDoGM: Overburden Evaluation for Vegetative Root Zone; Table 2 (Leatherwood and Duce 1988)'

Poor UnaccePtable
Parametes Good Fair

4.5 -  5 .0
8.5 -  9 .0

<4.5
>9.0pH 6.1 -  8 .2 5 .1  -  6 .1

8.2 - 8.4

8 -15 > 1 5
EC mmhosicm 25oC 0-2 2 -8

<25o/o
>80o/oSaturation o/o 25o/o - 80o/o

sic, s, sc, c'
cos, fs, vfs

g, vcos
Texture sl, l, sil, scl, vfsl, fsl c. sicl, sc, ls, lfs

10 - '12 fine
texture
10 - 15 coarse
texture

>12 fine texture
>15 coarse
texture

SAR 0-4 5 -10

>0.1 mg/kg
Selenium less than 0.1 mg/kg

>5.0 mg/kg
Boron less than 5.0 mg/kg

< -5 tons CaGO3
per 1,000 tons
material

Acid/Base Potential > -5 tons CaCO'
per

1.000 tons material

% Coal fines undetermined at
this time

<0.05
Available water
capacitY (in/in)

> 0 . 1 0 0.05 -  0 .10

25-30
25-30
7  -10

>30
>30
> 1 0

Rock Fragments
(% volume)

<3 inches diameter
3 - 10 inches

>10 inches

0 -15
0 -15
0 -3

15  -25
15 -25
3 -7
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TABLE 3

SOIL PROFILE DESCRIPTIONS
(page I of 101

Reactlonr Eoundaryto
Additlonal Features

and Comments
Horizonr

Depth
lnches: Texturer

Color'

Structurer

Conslstencel

Rootst

Rock
Fragmentsr

%Dry Moist Dry Molst Wet
| . . ;

cw-t Lucky-Star, MaP Unlt Et

Oo 1.5-0 seml-decomp needles, twigs

so ssrsP lUany
co, M, F,
VF to 2'

5 G R
2 C B
5 S'B

Etl cs
A 0-7 Loam t0YR 4r3 toYR 3'3 M M G R VFR

FR ssrsP 5 G R
2 C B
5 SrA

EM GW
Bw 7-24 Loam loYR 5r4 10YR 4r4 M M S B K SH

ClCr 24-30 SL toYR 612 10YR 5'2 Masslvo H FR ssrsP 15 GR
t0 cB
35 SrB

ES cw

R 30+ weathered coal

OW.2 Lu F

Oe 2-0 3oml-decomp. needles and twlgs

M M G R so VFR ssrsP Many Co,
Irl, F, VF
to 2'

1OGR,3 SrB I EM cs
A&E
mlxed

0-8 Loam t0YR 5r3 IOYR /U3

FR ssrsP toGR,3 SrB Etrl GW
Bw E-24 Loam 10YR '|,4 toYR lU3 M M S B K SH

FI ssrsP 20 GR,
23 CB,
25 SrB

ES cw
c 24-35 scL t0YR 6'2 t0YR 5r2 Masslve H

R 35+ weathered cosl



TABLE 3

SOIL PROFILE DESCRIPTIONS

(page 2 of 101

Horizon2
Depth

lnchesr Terturet

Colo/

Structurer

Consislence'

Rootst

Rock
Fragments'

% Reactionl Boundary!oDry Molst Dry Molst Wet and comments

GW-3 Lucky Stat, Map Unlt E

Oe 2-O aeml-decomp. twlgs, neodlos

A&E
mixed

0-7 Loam l0YR 4r3 10YR 3r3 I l l M G R so VFR ss/sP Many
co, il, F,
VF to 2'

IO GR
2 C B
2 SrB

EM cs

Bw 7-24 Loam toYR 5r4 l0YR 4r4 M M S B K SH FR ssrsP I5  GR
2 C B
2 S/B

ES GW

c 24-36 scL toYR 612 toYR 5r3 Masslve H FI ssrsP 25 GR
20 cB
t0 srB

ES cw

R 35+ weathored coal

GW-4 Lucky Star, MaP Unlt E

Oe 1.5-0 seml.decomp. needles and twlgg

A&E 0-7 Loam roYR 4r3 toYR 3r3 M M G R so VFR SS'SP ilany
co, M, F,
VF to 2'

15 GR, 2 C8,
2 S'B

EM cs

Bw 7 -18 Loam 10YR 5/4 tgyR .lr4 M M S B K SH FR SS'SP t5 GR, 2 CB,
2 Sr8

EM GW

c 18-28 scL t0YR 612 toYR 5r2 Masslve H FI s,sP 15 GR, 15 CB,
30 s/B

ES



TABLE 3

SOIL PROFILE DESCRIPTIONS
(pago 3 ot 101

Rootst

Rock
Fragmentsl

% Reactlonr Boundaryto
A.l.l l t lonal Fealures

Horizon2
Depth

lnchesr Texturer

Colorr

Structurer

Conslstence'

Dry Moist Dry Molst Wet and Comments

Gw-s Luckv Star. MaP Unit E

Oe 2-O seml-decomp. twlg3, needleS

A 0-5 Loam t0YR l|/2 toYR 3r2 M M G R so VFR ss,sP illany
co, M, F,
VF to 2'

10 GR, I CB,
I s,B

EM cs

Bw 5-26 Loam loYR 5'4 toYR 4/4 M M S B K SH FR ssrsP t0  GR,2  CB,
2 SrB

ES GW

. c 26-60 scL loYR 6/2 toYR 5r2 Masslve H FI s,sP 15 GR, 10 CB,
50 s,B

ES cw

R 60+ weathered
coal

cw-6 Luckv Star. MaP Unlt E

Oe 3-0 | semi-decomp. needl$ and twlgs

A 0-6 Loam toYR 'lr2 roYR 3r2 I | l M G R so VFR ss,sP l/lany
co, M, F,
VF to 2'

t0  GR,2  CB,
5 SrB

EM cs

Bw 6-18 Loam 10YR 5r4 toYR 4r4 II M SBK SH FR ss,sP t5 GR, 3 CB,
2 SrB

Eil GW

ssrsP 30 GR. t5 cB,
t5 srB

ES cw
c t8-32 scL toYR 5r3 toYR rU2 Masslve H FI

R 32+ weathered coal



TABLE 3

SOIL PROFILE DESCRIPTIONS

(page 4 ot l0l

Horlzonr
Depth

lnchesr Terturet

Color'

Structurel

Conslstence'

Roots?

Rock
Fragments'

% Reacllonr Boundaryro
Additional Features

and CommentsDry Molst Dry Molst Wet

GW-7 Lucky Stet, Map Unlt E

Oe 2-O seml-decomp. needles and twlgs

A 0-7 Sandy
Loam

10YR 4r3 toYR 3r3 M I U G R so VFR ssrsP Many
co, ttt, F,
VF to 2'

15  GR,2  CB ,
2 SrB

Eil GW

E 7-9 Sandy
Loam

loYR 613 toYR 5'3 M M G R so VFR NS'SP 15 GR,2  CB,
2 SrB

Elll cw

Bw 9-23 Sandy
Loam

toYR 5'4 loYR 4r4 M M S B K SH FR ssrsP 15 GR,2  CB,
2 SrB

ES GW

c 23-32+ scL loYR 6/3 toYR 5r3 Masslvg H FI ssrsP 20 GR, 15 CA,
20 srB

ES

GW-8 Lucky Star, mrp Unlt E

Oe 2-0 seml-decomp. needl€s and twlgs

A 0-7 Loam toYR 4r2 toYR 3'2 M III GR so VFR ssrsP illany
co, M, F,
VF to 2'

r0 GR, 2 CB,
2 SrB

Etrl GW

E 7-10 Loam 10YR 613 toYR 5r3 M M P L so VFR ssrsP l0 GR, 2 CB,
2 SrB

EIII GW

Bw 10-24 Loam toYR 5r4 t0YR 4r'l frl M SBK SH FR ssrsP 15 GR,2  C8,
2 SrB

ES cw

c 24-36+ scL t0YR 5r3 toYR lU3 l/lasalvo H FI ss/sP 20 GR, t0 cB,
20 srB

ES



TABLE 3

SOIL PROFILE DESCRIPTIONS

(page 5 of  l0)

Horizonl
Depth

tnchest Texturer

Colo/

Structurer

Gonslstencel

Rootst

Rock
Fragmantsr

lo Reactlonr BoundaryroDry Itloist Dry Moist Wet
Additlonal Features

and Comments

GW-0 Lucky Stsr, itrp Unlt E

Oe 2-0 seml-decomp. needles and twlgs

A 0-7 Loam t0YR .U2 roYR 3r2 M M G R so VFR ss/sP Many
co, M, F,
Wto2 '

15 GR,2  CB,
2 SrB

EM cs

Bw 7-22 Loam toYR 5/4 toYR 4r4 M M S B K SH FR ssrsP t 5  G R , 2  C B ,
2 S/B

EM GW

c 22-34+ SCL toYR 612 loYR 5r2 Masslve H F I ssrsP 20 GR, 20 CB,
20 s/B

ES

CCt Datlno, Map Unit D

AI 0-5 SL loYR 3r2 10YR Z2 II'I M GR so VFR S'P Many M,
F,  VF
Com CO

t 5  G R , 3  C B
t0 srB

SE.EM GS

A2 5-10 SL toYR 3r2 toYR z2 M M G R SH VFR S'P Many M,
F, VF,
Com CO

t5  GR,5  CB,
5 SrB

EM cw

8w t0-26 scL loYR 5r4 toYR 4r4 M II SBK H FR ss,sP Com M,
F, VF,
Few CO

30 GR, 10 CB,
5 SrB

ES GW

c 25"45 scL toYR 5r3 {oYR 4r3 Masslve VH FI ss,sP Few CO,
M, F, VF

30 GR, t0 cB,
5 S'B

ES

stopped by rocks



TABLE 3

SOIL PROFILE DESCRIPTIONS

(page 6 of tol

Horizonr
Depth

lnchesr Texturer

Colo/

Structurer

Consistencer

Rootst

Rock
Fragmentsl

% Reactlon' Boundaryto
Additional Features

and CommentsDry Moist Dry Molst Wet

CC2 Pathead, Map Unlt C

A 0-8 SL loYR 5r3 toYR 4/3 M i / l G R so VFR S'P Many M,
F , V F &
Com cO

15 GR, 5 CB,
t0 s/a

Eltl cs

cl 8-15 scL toYR 5/3 loYR 4r3 M M S B K SH FR s/P Com M,
F, VF
and few
co

20 GR, t0 cB,
IO S/B

ES GW

c2 15.40+ scL loYR 612 roYR sr2 Masslve VH FI ssrsP Few CO,
M and
Gom F,
VF

30 GR, t5 CB,
10 s/B

ES

stopped by rocks

CC3 Pathead, MaP Unlt C

A 0-9 Loam loYR 5,3 toYR 4r3 M M G R so VFR ssrsP Many M,
F, VF
and Com
CO to
18 "

t5  GR,10 CB,
5 S'B

ES cs

ct 9-29 Sandy
Loam

r0YR 5/3 10YR 'U3 M M G R
over
M M S B K

SH FR ssrsP Com M,
F , V F &
Few CO,
18-29'

20 GR, r0 cB,
5 S/B

ES GW

c2 29-54+ Sandy
Loam

7.5YR 5r4 7.sYR 4.4 MaEslvs H F I S'P Few CO,
M, F, VF

20 GR, t5 CB,
25 S'B

ES

stopped by rock3



TABLE 3

SOIL PROFILE DESCRIPTIONS

(page 7 of  10)

Horizonr
Depth

lnchesr Tetturer

Color'

Structurer

Conslstence'

Rootst

Rock
Fragments'

Reactlonr Boundary'oDry Molst Dry Molst Wet and Commentg

CC4 Pathead, Map Unlt C

A 0-8 Sandy
Loam

toYR 5'3 toYR 4'3 M M G R so VFR ss,sP Many M,
F, VF
and Com
co

20 GR, 25 CB,
2 S'S

ES cs

c'l 8-25 Sandy
Loam

toYR 5'2 10YR {'2 M M S B K SH VFR ss,sP Many M,
F,  VF
and Com
co

20 GR, ,|0 CB,
2 S'B

ES GW

c2 25-43+ Sandy
Loam

10YR 5/3 10YR /U3 Masslve H FR srsP Few CO,
M, F,  VF

45 GR, t5 CB,
10 s,B

ES

stopped by rocks

CCs Becks Famlly, Map Unit F

A 0-10 SL t0YR 4'2 10YR 3'2 M M G R so VFR ssrsP l'lany M,
F, VF
Few CO

t0 GR, 3 C8,
2 S'B

EM cw

c l 10-26 LS, Sand toYR 614 t0YR 5r4 Masslve LO LO NS'NP Many M,
F, VF
Few CO

55 sub-
rounded
gravel, '10 C8,
2 S'B

ES cw

c2g 26-41 SL toYR 4rl toYR 3n tilasslv€ H FI s/sP 30 GR, l0 cB,
5 S'B

ES

stopped by rocks



TABLE 3

SOIL PROFILE DESCRIPTIONS

(page I  of  10)

Horlzonl
Depth

lnchegr Texturet

Coto/

Structurgl

Consistencer

Rootgt

Rock
Fragmentgl

% Rsactlonr Boundaryte
Addltlonal Features

and CommentsDry Molst Dry Molgl Wot

CC6 Becks Famlly, Map Unlt F

A 0-7 SL toYR 4r2 toYR 3r2 M M G R so VFR ssrsP lltany
co, M, F,
VF

10 GR, 2 CB,
I S/B

EM cs

BC 7 -17 SL-Loam toYR 5r2 toYR 4r2 Masslve so VFR SS/NP Few CO,
M, F, VF

15 GR, 2 CB,
I S'B

EM+ cw

Cg 17-12 Flne SL,
LS

loYR 6/2 toYR 5r2 Masslve LO LO NS'NP 40 GR, t0 cB,
5 SrB

ES

stoppGd by rocks



TABLE 3

SOIL PROFILE DESCRIPTIONS FOOTNOTES

(page 9 of 10)

Soil Series. and Soil Classification according to cunent NRCS information and criteria. Soil classification based

on @, eighth edition (Soil Survey Staff 1998)'

Horizon and Deoth based on site-specific conditions at the sample location.

Texture and texture modifier abbreviations:

S Sand
LS Loamy Sand
SL Sandy Loam
L Loam
SIL Silt Loam
st silr

Structure:

6 Consistencv:

7 Roots:

W Weak
M Moderate
S Strong

Loose
Soft
Slightly Hard
Hard
Very Hard
Extremely l{ard

Size
VF Very Fine
F Fine
M Medium
CO Coarse
VCO Very Coarse

Moist
LO Loose
VFR Very Friable
FR Friable
Fl Firm
VFI Very Firm
EFI ExtremelY Firm

Tvpe
VF Very Fine
F Fine
M Medium
CO Coarse

Tvpe
PL Platy
GR Granular
SBK Subangular BlockY
ABK Angular BlockY
PR Prismatic
W Massive Weak Massive
Massive
S Massive Strong Massive
SG Single Grained
Cloddy

Wet
NS Non Sticky
SS Slightly StickY
S Sticky
VS Very Sticky
NP Non Plastic
SP Slightly Plastic
P Plastic
VP Very Plastic

SCL Sandy Clay Loam CB Cobbly GR Gravely

CL Clay Loam CBV Very Cobbly GRV Very Gravely

stcL silty clay Loam cBX Extremely cobbly GRX Extremely Gravely

SIC Silty Clay CN Channery SH ShaleY

C Clay CNV Very Channery SR Stratified
CNX ExtremelY Channery

Color, Dry and Moist Munsell Soil Color Chart, 1975 Edition.

9J
LO
SO
SH
H
VH
EH

Number
Very Few
Few
Com (Common)
Many

Roots are described in terms of a specified size (type) and quanti$ (number). The size classes are:

Verv Fine: Less than 1 mm in diameler
Fine: 1 to 2 mm in diameter
Medium: 2 to 5 mm in diameter
Coarse: 5 mm or larger in diameter
Roots larger than 10 mm in diameter may be described separately.



SOIL PROFILE DESCRIPTION FOOTNOTES (Continued)

(page 10 of 10)

Quantity classes or roots are defined in terms of numbers of each size per unil area-1 square centimeter for very fine

and fine roots, and 1 square decimeter br medium and coarse roots. All roots smaller than 10 mm in diameler are

described in terms of the following quantity classes:

Few: Less than 1 per unil area of the specified size
Common: 1 to 5 per unit area of the specified size
Manv: More than 5 per unit area of the specified size
Roots are described as to number first. and type second.

t 
&gEEggmenlq: Allcoarse fragment percentages (% by volume) are taken from the field soil profile descriptions'

Lith"l"gi" r"odifier types lgravetty, channery, 
"-t".) "r" 

ilso taken from the field soil profile description forms for

each sampled profile.

s Reaction: d
5.1 -  5.5
5.6 - 6.0
6.1 -  6.5
6.6 - 7.3
7.4 - 7.8
7.9 - 8.4
8.5 - 9.0
>9.0

to 
!!9gi4@3g!3!g: Distinctness Tooooraohv- 

a a5rupt (<2 cm thick) S Srnootn (the boundary is a plane with few or no
inegularities)

C Clear (2 to 5 cm thick) W Wavy (the boundary has undulations in which
depressions are wider than they are deep)

G Gradual (5 to 15 cm thick) | lnegular (the boundary has pockets that are deeper
than they are wide)

D Diffuse (>15 cm thick) B Broken (at least one of the horizons or layers
separated by the boundary is discontinuous and the
boundary is interuPted).

Effervescence Reaction
Str. Acid StronglY Acid
Mod. Acid ModeratelY Acid

EO Non-Effervescent Sl. Acid Slightly Acid
SE Slightly Effervescent Neutral Neutral
EM Moderately Efiervescent Mild. Alk. Mildly Alkaline
ES Strongly Effervescent Mod. Atk. Moderately Alkaline
EV Violently Effervescent Strong Alk. Strongly Alkaline

Very Strong Alk. Very Strongly Alkaline
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25O6 West Main Street

Client Project lD: Genwal/Himonas

Date Received: 08/26/98

Intet'lTlountoln Loborotolles, Inc.

Farmington, New Mexico 874O,|

Andalex Resources, Inc.
Price, UT

Tel. (5O5) 326-4737
Page 1 of 2

IML Project #0398504914

Report Date: 09/18/98

Lab ld Sample ld Depths
Feet

pH

3.U

EC Saluration

' 
hihh6Slcin 

'' o/;

Ca Mg Na SAR Sand Silt

mdq/L 
-- 

nldq/L---' 
--mEqrL

Clay

'o lo

Texlure eaeO-
USOA

" o h - -  '

u3965U4914

0398504915

0398S04916

0398S04917

0398S04918

0398504919

0398S04920

0398S04921

0398504922

(iW-l

GW.2

GW.3

GW'4

GW-5

GW-6

GW.7

GW.8

GW.9

u -z

o -2

o -2

o -2

o -2

o -2

0 - 2

o -2

o -2

t .z

7 .1

7.2

7.0

7.3

7 .1

7.3

7.3

7.2

u.3uz

0.464

0.507

0.561

0.550

0.550

0.485

0.518

0.485

4.4

3.5

3.5

4 .1

4.5

4.3

4.0

4.5

3.9

1 . 3

1 . 2

1 .6

1 . 5

1 . 1

1 .5

1 . 1

1 . 3

1 .2

U.4J

0.53

0.46

0.40

0.33

0.37

0.37

0.28

0.37

u.ztt

0.34

0.29

0.24

0.20

o.22

0.24

0 .16

0.23

45

44

50

42

53

52

41

44

37

L

L

CL

L

L

L

L

L

SL

35

38

36

35

38

37

32

33

30

46

36

34

44

42

38

50

48

52

1 9

26

30

21

20

25

1 8

1 9

1 8

6.0

16

1 2

1 7

1 8

' t1

9.2

1 5

8.8



25O6 West  Main Street

Client Project lD: Genwal/Himonas

Date Received: 08/26198

Inter'lTlountoln loborotorles, Inc.

Farmington,  New Mexico 874O1

Andalex Resources, Inc,
Price, UT

Tel. (5O5) 326-4737
Page 2 of 2

IML Project #03985049 1 4

Report Date: 09/18/98

Lab ld Sample ld
Boron Selenaum

Depths Sotubtc AB-DTpA
Feel mg/Kg mg/Kg

TKN

o/o

Nitrogen
Nltrate
nig/L

TOC

o/o

l/3 bar
wltcr

o/o

15 bar
wrtcr
' 0 6

Organic Exch.
M.ttcr Sodlum

o/c- o/o

0398S04914

0398S049'15

0398S04916

0398504917

0398S04918

0398S04919

0398S04920

0398S04921

0398S04922

GW-1

GW-2

GW-3

GW.4

GW-5

GW.6

GW.7

GW.8

GW-9

o - 2

o - 2

0 - 2

0 - 2

0 - 2

0 - 2

0 - 2

0 - 2

o - 2

<u.ul

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.02

0 .  l 5

0 . t3

0.20

0 .14

0.23

0.21

0 .12

0 .15

0.'t0

u . t

0.5

0.7

0.5

2.6

0.7

2.0

0.6

1 .0

2.9

2.2

2.3

1 . 8

4.9

3.8

3.9

3.1

24.2

21 .0

24.0

21 .9

27.9

27.2

22.1

23.5

19.6

lo.6

t  3.3

't6.7

I1 .4

15.5

16.7

9.9

10.1

E.4

5 .6

3.8

2.7 4.7

2.5 4.3

2.9 4.9

2.2

2 .2

0 3

0.3

o.4

0.3

0.5

0.2

<0.2

0.3

o.2



2500 Wesl Main Slrect

Glisnt Pmlc't lD: Gcmvel Recource'

Date Reoelved:1ll(l6t9t

lntct'fllountoln loborotorl:l, Inc'

Frrmington, New Mexico 87401

Andrlcr Rerourcos, Inc.
Pdcc, UT

CrandallCanYon Mlne

IML Prolect nmsss0653S il
RePort Pds; 11130ton E- :P

Tel. (5051 326'4737

z
o

s
:

Page I ol4 I

Srlwrtlon Cr ttg
Tqiua Vcry Finr
USD Srnd

H

F
Lab ld Semplc ld

o39tss63, ocl
0c9ts603E @l
03tt366t10 @l

o3ttss5{ll cg2
00tts6t{l e,;z
o3tls65a2 W2

6586!.1 cc3
6mt(ll/l4 cc3
G}Ds$c611 CC!

Glesg0e6{l ccl
Glgstl0t647 Ce3
o:lttsfioac ocr

033t8slt4f cc6
Grss{ns5o cc5
G!ess0065l cc5

0!l!s6t5a occ
031t808653 coo
019!s6s5{ OCo

0- ! 7.8
8.  t5  l . l
15- 't0 ?.C

0-g 1.1
9 .29  7 .E

zi-u 0,2

o .E 7 ,1
t .25 7.4
25-1t 7.7

o. t0 7.4
t0- 26 7.t
26-U 7.1

0. ? 0,3
" l  -17 t .2
It -12 r.5

Deplhe
lnctl t.u.
. 0 - 5

5 - 1 0
10 -28
20-/16

1.05
t.c1
o.g4
o,E0

0.68
0,55
1.90

0,El
0.07
0.68

o.l2
o.l2' 
0.{4

0.6f
0.38
o.a0

't.08

0,93
1.6e

7.0
r,t
t,z
r.3

40
3l
2r
2!

33
35
30

30
39
28

g

3t
33

35
25
33

a1
4E
34

g.s
3.3
g.o
f.7

2.O
1,2
'1,3

1.4

7.6
t9
t2
t0

0.7t
0.71
3.2

0.50
0,70
l . a

0,50
0,60
0,82

0.39
0.48
0,t7

0.51
0.ss
2.0

1 5
16
1tr
1 a

l2
t l
t

SL

st
8CL
8CL

SL
8Ct
scL

SL
8L
8t

t 1
t
l7

l3
t5
t5

29
26
25
25

26
21
21

2T
2l
37

25
23
2'

21
f
t9

tg
2l
11

ta
60
62
sil

68
56
5E

56
5a
52

82
@

5E

0.21 6E
0.35 88
0.5t 64

0.20 08
0.23 

' 
84

0.04 88

1 . C
1 .2
6,6

t.0
0.8?
4.1

1.4
13
6.9
4.4

o.a2
0.{2
t . l

0.20
0.'02
0.60

0,28
0.31
0.4E

t?
IE
ta
21

'19

20
21

1 7
1 9
1 1

13
1t
1 t

0.7
4,7
12

5.5
a.7
l.s

4.2
6.t
a.6

ta
l l

t l

0.1
3,1
t.'l

12
10
13

1.2
l.'l

t.t

0.00
0.72
1.4

1.0
1,5
6.t

8r 14
8t  14
8t  l {

SL l2

6 3
sL  l l

sL 13
8L l {

EL 1{

P
N
(,



2506 West Mrln Strcel

lntcl.lllountoln tobolotolles, Inc,

Frrmington, New Mcrieo 87/tOl

Andaler Resourceg, InG.
Prioe, UT

Tef. f5o6l 326.4737

6

s
Page2ol4 S

lMLProjec{m}3e8sfil53E $
Gllent FoJectlO: Gemval Rerources ReportDab: lllit(ygS I
H;ffi;1ij5; 

*-- 
crand'l c'flvon Mln' Rtnon urE; t'i'r"D q

m im ;;m m n*i".'m :f$ ET gE IH
F

l,rbld Samplc ld DaPhr
|nch
o -5
5 - l 0
to- 2ll
26-ac

Solublr AllUfP

15
t5
1 7
1 f

Nltrrtc Mrtbl

3.0
2.7
1.9
1.O

<0.2
<0.2
<02
<02

I
t.E
t . l
0,9

21.3
21.6
20.8

17.3
16.7
t8. l

't2
't1.2

11 .9
11 .6

or9ts6537 ccl
a3ts03!tt ccl
q$|s04530 ccl

6clE6e|o cc2
Gfo!8{lcfl efiz
ocxsfre|ir e,.2

6$8fi6ac @3
GISSS511 CC3
o:ls8il5fl oc3

0aets6510 cctl
qt9!365tt7 cef

o3gt8ot649 ccc
0lr9!8035s0 cci
o0E!80!651 CC5

qlsglt!2 w6
qlrdmtn ooc
ottgcso0ct{ @e

0 - 8
E -  1 5
15 . { l

0 . 9
c . 2 9
29- 5{

o - t
8 - 2 5
2 5 - €

0 . 1 0
r0-28
28-,4

0- l
f - l r
1l  -12

<0.01
<t.01
<0.01

<0.01
0.02
0.02

0.02
o.0l
<1.01
'0,01

<0.01
<0.01

1.2
1.2
<0.2

<0.2
1.1
1.{

1.3
t.5
t . l

1 .8
<0.2
1.0

1.2
t..l
1 .0

1.C
1 , 2
o.7

t.!
t . l
0.2

t.c
1,2
1.0

2,2
't,8

0.3

2.7
2.0
1.7

2.1
0.3
1.3

<0.4
<0r
<0.4

26
23
!|t

21
28
31

fo
22
25

l9
10
1t

1 l
l2
t l

0.6
<1,4
<l.f

0,5
<0.4
<0.4

0.4
<0.{

0.1

{,f
<0.tt
<0rl

<0.a
<0.4
<t,a

<0.01
<0.01
<0.01

0.10
0.09
0.oa

0.13
0, t l
0.(t7

0.1{
0.,|0
0.02

0.t4
0.t2
0.09

0,10
0.(n
0.07

0.16
0. ls
0.07

<0.01
<0.01
<0.01

0.t
e.E
10.6

2.C
2.7
t.3

1S.e 1O.O

1?.? 11.0
1{.6 5,1

6.8
e.1
7.3

7.1
2 .1
O,E

10.2
tl.tl
t.2

t.2
3.E
1 . 0

1.4
0.2
0.?

1 ,E
2.2
t . t

18.3
17.1
11.s

t!.9
s.2
16.5

18,.1
23.1
1t.3

P
q
(,tl



lntct'ltlountah lobolotolhl, Inc.

Fermington. New Merico 874Ot

Andaler Regources, Inc.
Prica, UT

CnandallCanYon Mine

Tef. (5O5| 326'4737

t
u,
6

25O6 Wart Maln Slrcel

Gllant ProJec't lD: Genwal Resouroer

Dab Re€lved: 11t05I98

Page3ol4 S

IMLPmlectfir398S06536 $
ReportDate: 11/30/98 

i
S.tunUon Gfry TrilJo VrryFh

USDA ArrdpH
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Other Technical Data

No equipment or machinery was abandoned underground in 1998.

No known hazardous substances or waste oil in reportable quantities were left underground in
1998.

The mine map shows no locations of the above items due to their absence.
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WATER MONITORING REPORT {998

Field Measurements 03111198

GENWAL

INDLAN CREEK

SUARTERLY

DATE SAMPLED

06125198 09/25198 10/15198

PROPERTY:

STATION:

LOCATION:

TYPE:

FREQUENCY:

FlowlCFSl 2.50 1.00 2.10

7.807.30 8.10 7.73

Sp. Cond. lohmsl 384.00 480.00 415.00

Temp. [Cl 12.OO 8.00 8.67

lab,UeasgErments lmglll

Al as HG03 307.00 211.00 330.00

AlasCO2 <s

Af Total ZS2.OO 173.00 271.00

Anions meg/l 5.30 5.10 5.70 5.37

72.00 74.0O 69.33

Cations meg/l 5.30

5.00 <1 2.67

Hard. Total 258.00 259.33

lron 0.30 <0.1 <0.1 <0.1

Magnesium n.oo 21.OO

Manganese <0.1 <0.f <0.1 <0.1

Potassium <1 3.00 <1

7.00 2.OO 4.00

Sol. Tot. Dlss. 321.00 281.67

Sol. Tot Sus. 10.00 12.00 11.00

6.00

CaUAn Balance 0.10 2.OO -0.80

31.00



WATER MONITORING REPORT 199E

a
U

LOGATIOII: FLUME

PROPERTY:
STATTOII:

TYPE:
FREQUETIGY:

GET{WAL

UPPER FTUME

STREAIT'I

OUARTERLY

DATESAMPLED

€suremeils 0U11r98 05120198 09n 8198 10r1'1t98 MEAII

FlorlGPMl 170.@ 614-OO

7.80 7.05 8.10 7.82

So. Cond. tohrsl 360.00 473.00 399.00 4Z).0O 413.00

Tenp,ICI 0.00 5.00 't2.2. 10.00 6.81

Dbs. O lpprnl 7.W 7j0 7.10 7.10

aguremen6 lmgnl

Al as HC(B 32,W 321.m

4l as CO3 <5 <S <5

Al Total H.W xt1.@

Aniommegn 7.fi

Calciurn. Dbs. 7.ffi @-OO

Cations mesl 6.70

3.00 3-oo

Hard. Total 72,.@ 3't6.00

<0.1 0-60 <o-1

lron Diss. <0.1 <0.1 <0.1 0.00

Masnesium. Diss. 37.W 3_OO 35.00

llanganse, Diss. <0.1 <0.1 <).1 0.00

Potassium, Dbs. z.ffi 1.00 1.33

Sodum, Diss. 4.00 4.00

Solids seil.

SoL Tot Llse. 3F.7.00 337.00 397.00

Sol. Tot. Sus. <4 g].00 16.50

so.00 60-00

Oil& Gtrce

Cat/An Balance -5.60 €.10 4.20 -2.97



WATER MONITORING REPORT 1998

PROPERTY:

STATIOII:

TYPE:
FREQUEI{GY:

GEIIWAL

LOT'I'ER FLUME
LOGATD]I: FLUME

STREATII

OUARTERLY

DATESAMPLED

Fhld Measurement3 0u11r9E 05r20t9t 09nEB8 10,11t98 IrtEAt{

Flor/fcPMl 103.m 1383.00 o-31 408.08

PH 8.00 8.36 6.88 7.81

sp. cond.Iohmsl 410.00 46.00 zttB.00 zt(to.o0 449.50

-TeDp,tcl 42.n 5.0o 13.39 10.00 17.@

Obs. O fppml 7.n 7.n 7.18

Al a HC8 330.00 344.67

Al* CO3

Al Total z70.oa n2.8

Anionsnpdl 8.10

Calcium, Diss. 71.00 68.00 72.8

Cations mes/l 9.10 7.&

61.00 14.00 28.33

335.00 U7.W

<0.1 0.10 0.20

lron Diss. <0.1 <0.1 <0.1

Masncium. Dbs. 44.00 4O.m /|().&l

Mangalese, Diss. <0.1 <0.1 <0.1

Potassium. Diss 2.OO

Sodium, Diss. 16.00 17.00 2.61

Sofids sett.

Sd. Tot.9iss. /|87.00 452.00 448.00

Sd. Tot. Sr.rs. 12.@

s.00 81.00

Oil &Greme

CaUAn Balance -1.n

<2

4.50 o.o7 -1.88



WATER MONITORING REPORT 1998

PROPERW:
STAT|OTI:
LOGATION:
TYPE:
FREQUEIIGY:

GET{WAL

HORSE CAI{YO]|

CHA'{lIEL FLUTTIE

STREAf,I

OUARTERTY

DATE SATTIPLED

Fhld Measurements 03t11r9E 05n0r98 0s,08r98 10r14r9E

FlowlGPMl 118.00 79.00

7.n 7.n 7.67

Sp. Cond. ldnnsl 403.m 439.00

Temp. [Cl 7.00

Diss. O tppml 5.70 7.n 7.40 6.77

Lab. Mearurements tmgrll

AlasHC(}3 276.6

Al as CO3 31.00

Al Total 274.m

Anions meqll 6.75

Calcium. Diss. 62.00

Cations meol 7.OO 5.80

Hard. Total 311.00 318.00

lron 0.50 <0.1

lron Diss. <0.1 0.00

Magnesium, D'rss.

Manganee, Diss. <0.1 <0.1 0.00

Ptusium. Dbs. 2.OO 2.@ 2.@

Sqdium, Diss. 7.00 7.@ 7.@_

Solids sett

Sol. Tc{. Diss. 346.00 406.00 375.50

Sol. Td. Sr.rs.

43.00 45.00 4.Q

Oil & Grwe < 2 4 <1.3

CaUfui Balance -0.10 0.90 0.40



WATER MONITORING REPORT 1998

-

PROPERTY:
STATION:

LOGATION:

TYPE:
FREQUEIITCY:

qsurements 03t11r98 06t25/96

GEI{WAL
sPl-19

CHANNEL

SPRING

AUARTERLY

DATE SAMPLED

09/25198

_Depth [b] 1.50 DRY

< 1 0 8.10

Sp. Cond. fo!4qs] 310.00

Temp, [Cl 7.00 7.00

tsureml$ [mg/tl

Al as HC03 175.00 271.O0

Al as CO2

Al Total 143.00 Z2,OO

furions meg/l 6.00

75.00

Calions meg/l 2.70 3.00

<1

Hard. Total 135.00

lron <o.i <0.1

Magnesium 5.00 26.00

Manganese <0.1 <0.1

Potassium

1.00 2.00

Sol. Tot. Diss. 167.00 367.00

2.OO 76.00

CaUfur Balance -3.10 -0.50
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FieH Measurements 03/11t98

GEiIWAL

sP1-22
IN G}IANNEL
SPRING

OUARTERLY

DATESAMPLED

06t25r98 09r08t98 10111198

PROPERTY:

STATION:

LOGATION:
TYPE:

FREQUENCY:

!ep!r ltsl 0,82 a.41

8.00

Sp. Cond. lohmsl

Afas HC03 216.00 216.00

Al as CO2

Al Totral 177.00 177.00

Anions meg/'l 3.80

Gations meg/l 4 .10

5.00

Hard. Total 198.00 198.00

lron <0.1<0.1

Magnesium 16.00 16.00

Manganese <0.1<0.1

Potassium 4.00

1.001.00

Sol. Tot. Dbs. 255.00

4.00

4.40CaUAn Balance 4.40



WATER MONITORING REPORT 1998

o
PROPERTY:

STATION:

LOCATION:

TYPE:

FREQUENCY:

Field Measurements 03111/98 06/25198

GENWAL
sPl -3

TROUGH+IEAD OF HORSE
SPRING
QUARTERLY

DATE SAMPLED

09/26n98 10t14t98

FlowlGPMl 0.75

<10

Sp. Cond. fohmsl 290.00

Temp. [Cl 5.50 9.00 7.25

lab. Measurements lmE/ll

Al as HG03 175.00 175.50

Al as GO3

AlTotal 144.00 143.00 '143.50

furions meg/l 3 .10 3.10

45.00 43.00 44.00

Cations mes/l 3 .10 2.90

3.00 2.00 2.50

Hard. Total 149.00 140.00 144.50

0.10 <0.1 0.05

Magnesium <0.1

Manganese <0.1 <0.1 0.00

Potasslum <1 <1 <0.1

3.00 <1

Sol. Tot. Diss. 183.00 196.00

7.50

CaUfui Balance -0.30

7.OO

-1.30
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PROPERTY:

STATION:

LOCATION:

TYPE:

FREQUENCY: QUARTERLY

DATE SAMPLED

Field Meagurements o3l11lg8 06/25t98 09/08198 10t14198 MEAN

GENWAL

sPl€
, -

Depth ffsl N/A N/A 9.70 2.50 6.10

7.05 8.01 7.53

Sp. Cond. lohmsl 582.00 466.00

Temp. [Cl _ 15.56 6.50 11.03

Lab. Measurcmentr [mg[l

Al as HC03 367.00 196.00 281.50

Al as CO3

AlTotal 301.00 160.00

Anions meg/t T.1o 3.60 5.35

50.00 52.00 51.00

Cations mes/l 7.4CI 3.90 5.65

8.00 1.00 4.50

Hard. Total u7.oo 187.00 267.OO

lron <0.1 <0.1 <0.1

Magnesium 54.00 14.00 34.00

Manganese <0.1 <0.1 <0.1

Potassium 2.00 2.00 2.00

2.OO2.OO

Sol. Tot. Diss. 233.00 308.00

$91. Tot. Sus. <s 0.00

Sqfiqte €.oo 1s.oo 29.00

-9at!1t Balance 1.70 4.50 3.10



WATER I'ilONITORING REPORT 1998

Field Measurements 03111198

GENWAL

sPr -24
BARE RIDGE. CRANDALL

SPRING

SUARTERLY

DATE SAMPLED

00r25t98 09/25198 10n4n8

PROPERTY:

STATION:

LOGATION:

WPE:

FREQUENCY:

Flor{GPMI 0.75 1.20 DRY

11.00 8.40

Sp. Cond. fohmsl 410.00

Temp. [Cl 7.OO 7.OO

Lab. Measurcmentc fmE/ll

Alas HC03 289.00 263.00

AlasCO3 <5

AlTotal 237.O0 215.40

Anions meg/l 5.N 4.50

60.00 57.00

Cations meg/l 4.90 5.00

Chloride 2.OO 2.04

Hard. Total 236.00 221.40

lron <0.1 <0.1

lron Diss. <0.1 1.40

Magnesium 21.W 19.00

Manganese <0.1 <0.1

Potassium <1

3.00 13.00

Sol. Tot. Diss. 313.00 2g.oo

19.00 5.00

CaUAn Balance €.10 5.30



WATER MONITORING REPORT 1998

PROPERTY:
STATION:
LOGATION:
TYPE:
FREQUENGY:

OENWAL
sP1 -33

SPRING

OUARTERLY

DATESAMPLED

06t25/9E 09/08tgE 10t14{98FieH ileasuements

FlourIGPM[ 1.06 2.15

PH 6.60 6.58 a.2o 7.39

Sp. Cond. lohmsl 395.00 403.00 434.00

Temp. [Gl 10.00 10.00 E.00

,Lab. Measurements tmdtl

Al as HC03 331.00 389.00

Al as CO3

AlTotal 271.O0 308.00 319.00

!4ionqmeg/l 5.70 7.10 8.10 7.60

107.00 108.00 107.50

Cations meg/l 7.90 7.30 7.60

2.00 6.00 19.00 12.50

Hard. Total 378.00 360.00 369.00

lron Diss. <0.1 <0.1 <0.1 <0.1

Magnesium 27.00 22.00 24.50

Manganese <0.1 0.80 0.30 0.20

Potassium

5.00 5.00 2.00 3.50

sol. Tot. Diss. 255.00 20.00 286.00 153.00

9.00 15.00 69.00

CaUAn Balance -0.60 5.30 -5.50 -0.10
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Field Measurcments 03/11198

GE}IWAL

sPt 47

BROKEN TROUGH

SPRING

QUARTERLY

DATE SAMPLED

06r25t98 o9/08t98 10t141s8

PROPERTY:

STATION:

LOCATION:

TYPE:

FREQUENGY:

FlowlGPMl 27.00 1.60

7.00 7.00 8.10

Sp.-Cond. lohmsl 436.00 451.00 500.00

T-emp. [Cl 15.00

Lab. Measupmenb lmEnl

Al as HG03 340.00 330.00 328.00

Al as CO3

AlTotal 271.00

Anions meg/l 5.80 5.60

75.00 79.00 72.00

Catlons meg/l 5.40 6.10 5.40

4.00 6.00 3.00

Hard. Total 261.00 296.00

0.60 0.30 1.00

lron Dlss. <0.1 <0.1 <0.1

Magnesium 18.00 24.00

Manganese <0.1 <0.1 <0.1

Potasslum <1 1.00

3.00 3.00

Sol. Tot. Diss. <0.5

6.00

CaUAn Balance 4.10

3.00

-2.10
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PROPERTY:
STATION:
LOCATION:
TYPE:

FREQUENGY:

GENWAL
sPz-1
SKAG VALLEY.EAST FACE

SPRING

QUARTERLY

FieH Measurcments

DATE SAMPLED

03rltr98 o6t2$98 09t08a8 10/14t98

Flow IGPMI 0.75 1.50 3.58

PH 5.60 7.05 7.60 7.33

Sp. Cond. lohmsl 520.00 471.00

Temp. [Gl lz.oo 9.oo 8.oo

Lab. Measuremelltg lmsrl

Al as HC03 341.50

Al as CO3

Al Total 267.00 283.00 277.00 280.00

Anions meg/l 7.20

Calcium, Diqt. 75.00 76.00

Galions meg/l 5.75

3.00 3.00 17.00 10.00

Hard. Total 257.00 277.00

lron Diss. <0.1 <0.1<0.1<0.1

Ittlqgnesium Total 17.00 17.00 23.00

Manganese, Diss. <0.1 <0.10.10<0.1

Potassium Total <1

Sodium Total 3.502.00

Sol. Tot. Diss. 301.00 320.00 310.50

5.00 1.00 57.00

-5.55-9.90-1.20CaUfur Balance -2.80
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Field Measurements 03flil98

GENM'AL
sP2 -9

ADJACENTTO TROUGH
SPRING
QUARTERLY

DATE SAMPLED

6/25/98 09n5$8 10t14t98

PROPERTY:

STATION:

LOCATION:

TYPE:

FREQUENCY:

FlolrlGPMl 0.331.00

12.00 7.50 9.75

Sp. Cond. [ohmsl

Temp. [Cl 7.309.00 6.00

[ab. lleasurcmenb [mg/[

Al as HC03 192.00 193.00 192.50

Alas CO3

Al Total 157.00 158.00 157.50

Anions meg/l 3.30

Galclum, Diss. 50.00

Cations megn 1.70

<1

Hard. Total 162.00 166.00 1&t.00

<0.1<0.1<0.1lron Diss.

MagneslumTotal 10.00

Manganese, Dlss. <0.1<0.1 <0.1

Potassium Total <1

Sodium Total 2.00

Sol. Tot. Dbs. 198.00 247.00

6.00

1.25't.700.80CaUAn Balance
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FieH Measuements 03t11/98

GENWAL

sP-2-21
TROUGH
SPRING

QUARTERLY

DATE SAMPLED

06t2548 09125198 10r14t98

PROPERTY:

STATION:

LOGATION:

TYPE:

FREQUENGY:

MEAN

FlowlGPMl 1.20 1.60

<10 8.10

Sp. Cond. lohmsl 300.00

8.00 8.158.30

Lab. Measuremeilts [mqr[

Al as HC03 212.00 194.00 203.00

Al as CO3 0.00

Al Total 174.00 159.00 166.50

furbns meg/l 3.303.80

Calcium, Diss. 53.00 47.50

Calonsmeg/l 3.704.20

Chloride 1.00 3.00

Hard. Total 198.00 158.00 178.00

lron Dbs. <0.1 <0.1

MasnesiumTotal 16.00 13.00 14.50

Manganese. Diss. <0.1<0.1 0.00

Potassium Total 4.00 2.00

Sodium Total 1.002.00

Sol. Tot. Diss. 242.40 199.00 220.50

3.503.004.00

2.10CaUAn Balance 5.80 -1.60
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Field Measurements 03/11198

GENWAL

sP -30
MINE DISCHARGE

SPRING

OUARTERLY

DATE SAMPLED

06/25198 09/08/98 10t14198

PROPERTY:

STATION:

LOGATION:

TYPE:

FREQUENCY:

FlowlGPMl

Sp. Cond. [ohmsl

Iemp. [Cl

Lab. Measurcments lms/ll

Al as HC03

Al as CO3

AlTotal

Anions meg/l

Cj{clum, Diss.

Cations meg/l

Hard. Total

MagnesiumTotal

Manganese, Diss.

Potassium Total

Sodium Total

Sol. Tot. Dbs.

CaUfui Balance
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Field Measuremenb 03111/98

GENWAL

SP .36

IN CHANNEL

SPRING

OUARTERLY

DATE SAMPLED

06/25198 09/08/98 10t14M

PROPERTY:

STATION:

LOCATION:

TYPE:

FREQUENCY:

FlowIQPMI

$p. Cond. lohmsl

Temp. [Cl

Lab. Meagurements lmgnl

Al as HG03

Al as GO3

Al Total

Anions meg/l

Calcium, Dl!s.

Gations meg/l

Hard. Total

lron Di.ss.

MagnesiumTotal

Manganese, Dbs.

Potassium Total

Sodium Total

Sol. Tot. Diss.

CaUAr Balance
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Field Measurements 03r1t/98

GEh|wAL
sP -47A

BROKEN TROUGH
SPRING

AUARTERLY

DATE SAMPLED

06/25n98 10t14p8

PROPERTY:

STATION:

LOCATION:

TYPE:

FREQUENGY:

FlowlGPMl 1.75

Sp. Cond. lohmsl

Temp. [Cl 6.00

Lab. Measurements [mg/ll

Al as HC03

Al as CO3

208.00

Anions megll 4.70

Calcium, Dhs. 52.00

9atjons meg/l 4.30

9.00

Hard. Total

<0.1

MagneslumTotal 17.00

Mangalese, Dbs. <0.1

Potassium Total

Sodium Total 6.00

Sol. Tot. Diss.

CaUAn Balance

14.00



PROPERTY:

STATKIII:

LOCATIOII:

TYPE:

FREQUETICY:

Fleld Measurements 03111108 05120198

WATER II|ONITORING REPORT 1998

GEilWAL

sP{8

DATE SAMPLED

0$25a8 10114198

SPRI'IG

QUARTERLY

gs'rvtcPMl N/A 68.00 7200 ?0.0q

PH 8.40 8.10

Sp. Cmd. lotrmsl 567.00 550,00 550.00

l9![B.[Q]

lab. Measuremenb InE/ll

Alas HG00 307.00 367.00

_A,asCO3 <S <5

Al Total 252.N 301.m

AniqEr|Esn 7.40

Calclum, Diss. 71.6 81.m

Catloils rneSl 7.n

qilsrde 3.oo 3.oo

Hard. Tdal 293.00 351.00

lron Diss. <0.1 <0.'t

MasnesiqnTotal

Manganese, Diss. <0.1 <0.1

Potassium Tdal 1.00 7.63

Sodium To'tal 4.0O

Sol. Td. Diss. 328.00 4?5..A0

42.@ 62.00

CaUAn Balance 0.50 -1.60
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Fleld Meacurements 03/11/98

GENWAL

BLIND CANYON FLUME

CHANNEL FLUME

SPRING

QUARTERLY

DATE SAMPLED

05/20t9E 09/08/98

PROPERTY:

STATION:

LOGATION:

TYPE:

FREQUENCY:

Flow[GPM] 8.00 97.00

8.48 6.90

Sp. Cgnd. [ohmsl 459.00 380.00

-Ie!qp.tcl 5.00

lisq O fppml 6.60 7.10

!qb. Measurements [mg/ll

Al as HC03 281.00

Al as CO3 13.00

AlTotal 252.00

Aqlqng meg/l 5.70

Calcium, Diss. 5.00

Catigns meg/l 5.70

4.00

Hard. Total 277.00

lron Diss. <0.1

MagnesiumTotal 37.40

Manganese, Diss. <0.1

Potassium Total 1 .00

Sodium Total 4.00

Sol. Tot Diss. 296.00

CaUAn Balance 0.80
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ffru"1'tr/!"{X'dtr& sls-- r -!$-r- ( t7-r9)
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ON MY INQUIRY OF TFIOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR
OBIAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATON IS
TRUE, ACCURATE AND COMPLETE. I AM AWARE THAT THERE ARE

lJ f tffi7-I"r 3
{3 e ?s

THE posstBtLtTy oF F|NE ANo tMpRrsoNMENT. sEE ta u,s.c. g toot AND
33 U.S.C.9 1319. (Penalties undcr these statutes may include fines uD to
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33 u.s.c. $ 1319. (Pene,ltics under these statutes may include fines up to
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(64-68 )

SAMPLE
TYPE

(69-70)
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM uNrts

F h

{ j [ { { f iU  r i  t  i
i ! a  C L ' f i f i  , : f r t g  t i i l 0 i , i

SAMPLE
MEASUREMENT

r.! \i rF r,t {: :,i r , i  i l  : 'ar. :  ; I  1( ( 1 - ) \

5U

c)

i+ i f
$$",sjl.i

9 e i 1  l " U  j .  { '  ;
n t r ! u I t i ?  c f i oss  vA  i , i l [

SAMPLE
MEASUREMENT

+ ) t s & r I r 3 dr .Y I:r $ $ ,..8

7 aS
t r r J + + t ' t ! :

7 .6  7
( 2J

o
',,.,*"t*f*.ttl .'.'..***,ffit.r., fi$ffit!{:ti$/ji:rl

!i$'!l'#lt,i
qf*tii

; r ! t r r u 5 .  I U I A L
s t g f e b D i ; t
i i i i 5 i 0  1  0  0
r l  !  L u t i i T  ; i i 0 5 5  v A t u t

SAMPLE
MEASUREMENT

v rr. H ait {. 4a &rlr,,{qr {'(r;(

ft ,;!s

$ rlt. ,l

{_+ 14 <+ ( I 9 )

t , v /  L r

o
....,..,f***,frt,.ll ug,,i[,;l.;#*,,1-i$ 

.o*,..,1**,tlii'fi,il:i#ti',;;:ilItili illiiii:iiiliiil
,il:llii:iillli

f{€tr#,,1{
14,6tr;$,f,f{;::i

; J ! L ' t l J : , ,  ) L  l  !  L C A f J L f ,

: ' C I 5 4 5  i i  (
; T I  C O N T T N T S

U

t i  [ ,  LC] t l

SAMPLE
MEASUREMENT

a r Y v $ 4 - 4 1 rr  tJ ar 4, ,{-r I

l . tfr*

ai,f ir j ir

I , {  4 r  . i . - r r  r . I  ;  ( r ; d r , r d l + * { ( - L )

i  r t

C
. ' ..rs *1,.i.*'u*'.''"il,fr;1';";;. i*,flS/,,,+

l{iUl,t,it
J { r "  A f r u  b l l l , J i l t f .

i ;  i " c , U l l  i : r (  i r i - i l i A V  : : i l T l :
'  \ r .  I  l l

! i

c . f  i  l i J l , i i T , . i  i i i ) 5 5  V l l  L I J ! .

SAMPLE
ME,ASUREMENT

f tq r , r$ r , r i I n \ r l i + { r i { t.r r;t I, i :r :F i: (  j  v )

ru, / [

C
1,fis,Ttl 

:1{4iir} -iixslfirF + 

i
.*

,11,1r;:i

s,tsl,...'1
#&lsjfjsi

{!9,$, 1
*itl;

( A i  r ! . )
. ! l " v ' r S  1  0  q
tF f  LuE l i l " ;  no5s  v ,0 . tu t

SAMPLE
ME.ASUREMENT

+;} ry i: rJ:rr

ft S 2.1{r

u ,:; rti u, i.I il r; t;( ri rF fa lI

€r/
( , ! ,

t , G / L

c

,r.****o*fl,.
riliiiiif'tiitii*
rtiiliiiiii''$.f;..$.4*u

,  ! v . ,  ] t r  L v r r v u L l  \ l l l

T i tRU  T f iHA i f i iH?  PL I . | t T
)C i r50  1  0  0
!F i ' tUnNT  C&r3gg  VA I " r J i .

SAMPLE
MEASUREMENT o,5D n,8 l

(  V J '

-1r * t.
r : r1  *+

o
**.uuo*.''tt :iiii#

l!liit:t:::
liL::li:lli

rr1rl:,ffi
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNOER PENALTY OF LAW THAT ' HAVE PERSON,ALLY EXAMTNED

AND AM FAMIL|AR WITH THE TNFORMATTON SUBMTTTED HERE|NT AND BASEO
ON MY INOUIRY OF THOSE INDIVIDUALS IMMEOIATELY RESPONSIBLE FOR
OATAINING THE INFORMATION. I BELIFVE THE SUBMITTED INFORMATION I5
7RUE, ACCURATE ANO COMPLETE. I AM AWARE THAT THERE AR€
SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION. INCLUDNG.THE POSSIBILITY OF FINE AND tt t4PRtSONMENr SEE tA U.S.C.0 lOOl AND,
l?^^9^s9:.5- t 91?. 

(Penaltics und$ -thcse statutes my ingtude fines up to
t tu,uw and of maxtmum imprisonmcnt of bctwecn 6 months and j ycarc.)

tNs t/Referenca tll attechment. heftl

TELEPHONE D A T E

frrtty k. {772a"J
EtV 6 iYe7-7- / tr l l .r7 f,t

qs -
2 CJ

srcruan/une op pnrr.rcrp4(_Fxfcurrve
OFFICER OR AUTHORIZED AGENTI TYPEO OR PRINTEO

COMMENT AND EXPLANATTON OF ANY VIOLA

AF
c.a NUMBER YEAR MO DAY

(REPLACES EPA FORM T.4O \^/HICH.MAY NOT tsE USED.I r , ) r ; l  ? j  /  ) \ . l l ; 4 , - 1 i  L r -
EPA Form 3320-1 (Rev. 9-88) Prevlous editions may be used.

PAGE .. OF



PERMITTEE NAME/ADDRE SS ( I NCIUdC

x#:fg'tfffH=ji:::
H U N T I I i G T O T i  U T

NA,L eoLLUTANT DTscHARGE ELTMTNATToN svsrev (NPDES)

DISCHARGE}IONITORING REPORT ( DM R)

':,lT",n..tti}i 
P0Hc

OMB No.2O4O-OOO4

Approval expires 1O-3 1 -94

NATIONA,L POLLUTANT DISCH

eq 5  aT--

(  17- r9 )

OI9CHARCE NUMBER

l l t r  f f F f l  | i O

f  -  F I I T A L
f r I H 0 8

LOCATION { :*{,  t}o D.rgcH}ncE t] ]  t  ***,
NOTE: Read instructions before completing this form.

COMMENT AND EXPLANATION OF ANY VIOLATIONS ( all attachments herc)

Ltd I rS  0 t I I  lPpL l  IN  S lOFd E fEr l i  l l 0ST PRor IS  i rCUI iS f iEx fS  dEf .  oS5EnvAt I0 l l  o I  l t {  O I t  SHEt r {  lT
f I IA t  tnS l tnE l  REOUI f i . l s  Ar  OIL  r ! rD GRSISE SAl lP l [ ,  Ar i lLY3IS D nEPORT.

(REPLACES EPA FORM T.4O WHICH.MAY NOT BE UsEO.I c0 i7  2 /  91 r120 -L { )4?EPA Form 3320-l (Rev. 9.88) Prevlous edltions may be .Eed' PAGE . OF
t



PERMITTEE NAME/AODRESS ( INCIUdE
Facilitv Name/Lfirt if differcnt)

fHa'ff#trS::iY:
NATfoNAL eoLLUTANT DrscHARcE ELIM,NATIoN sygTEM (NPDES )

, (  17-19) f"l#&,g[,:Q![5Fo,rD
OMB No.2040-0004
Approval expires 10-31-94

*++  HO DISCTTARGE l_  |  t * s
NOTE: Read instructions before completing this form.

4 r  P I p g  H O

F -  f rN^ t t
I '1I i lOR

fir,xL[[6a0x -lrt-9452.8.--

FACILITY

LocATroN

CoMMENT AND EXPLANATION OF A,NY VIOLATIONS ( all attachments hete)

t l l r l l s  oLt t  tppt r  tx  s toRn El ld l i  rust  p f ,oYE R8oolRt l t f l I9  rEr .  oSsERYrI Io i l  oF a orL s f l tEra l t
r l r r t  tns l t | | l r r  REQUrt r8s t {  o l l  l iD cnElsE srxPLS,  r l lL Is Is  e  nDPoRf. .
EPA Form 3320.1 (Rev.9'88) Previous editions may- be used. (REPLACES EPA FORM T.4O WHICH.MAY NOT BE USED.I 0 01 .85 /es112  0 -10q  ? PAGE 

1 
ot



PERMITTEE NAME/ADDRESS (,'ClUdC
Facilily Namc/LocaLil different )

HH="itUtrS Tf: i Yr : : : - : - :
NATIONAL POLLUTANT OISCHARGE ELIMINAN.A,L eoLLUTANT orscHARGE ELTMTNATToN sysrEM (NPDES )

DISCHARGryPNITORING REPORT ( DMR)

,ll#f,,gf"*''Cf ,PonD
OMB No.2O4O-OOO4
Approvaf expires 10-31-94

*$ t  l to  DIscHAnGE 1- - ;  * *+
NOTE: Read instructions before completing this form.

( 17-r9)

OI9CHARCE NUM!ER

4 I '  P I P B  T O

r  -  T IUAL
i l T N O R

FACILITY

COMMENT AND EXPLANATION OF ANY VTOLATIONS T all attachments herc)

&t l l rs  OI I I  lgP l !  I x  S to i t .  SrBI t t  l l us r  9R0Vr  t800 l f ,86El ts  t lE t r  OBSEBVAIXOI |  0?  rX  or l  sgB l I l  I t
r r r l r  l rEr? i l tN f  Rto0rRBS tx  o r l  . l rD  GRfaSE s t | lPrE,  l x l l t t rs  t  i tPon?.
EPA Form 3320-1 (Rev.9-88) Previotts editions may be used. (REPLACES EPA FORM T.4O WHICH,MAY NOT BE USED.)

00186, /951120-10r r? PAGE 
2 

o'



PERMfTTEE NAME/AoDRESS ( Include
Facility Name/ Locetion if diftercnt )
N A M E  G E H i J I R E S O N lg0IIEC-85--*rHC..-HHa"ffiIltr' ( t7-t9)

00:.
OIACHARCE NUMIER

b.' prpE oo illfroglr.u rlluno*o
F - f f illL oMB No. 204o'ooo4

lf f UOi- 
- 

Approvalexpiree 10-31-94

_g2i
{.txtl re39x ' llt- 8.4520 - -

FACILITY

LOCATION - - - - . j

CoMMENT AND EXPLANATION oF ANY VIoLATIONS (Reference all attachments hete) ,

L I t { I t 5  ouL l  l pP IY  I l {  sToR l l  8V8} l t s ;  ! !UST PAOvE 'REQUIEEI {ENTS A f tE  l f  E t .
r I f iA t  l n8aT l rBNt  SSQUIRBS [ i l  O IL  , t l {D  GRSASE SAt {pLE ,  l i l t t l s r s  6  f lEpORI .

tss Ho DIscl tARcE
NOTE: Read instructions

0BSERVIT ION Or  r i l  o l t  s f lEg t {  [T

iEPA Form 3320-1 (Rev.9-88) Previous editbns may be used. PAGE 
1 

ot(REpLAcEs EpA FoRM r -4o  wHrcH.MAy Nor tsEUSEDJ 
0006g/g51L20_10t17



PERMITTEE NAME/ Ao.DlREis'S ( I N C I U d E

x#*ffi"U#s TT: i Y: -- - - - - -:
- - lollt"tr x-G-Lol!. - - llL g$52-g - -

NATIoNAL noLLUTANT orscHARoE ELTMINATToN sYsrEM (NPDES)

001 A
DISCHARCE NUMBER

6.' PrPE *o 
;Hfrr,:l..uQirnono

F - f I IAL oMB No. 2o4o-ooo4

SIAOg Approvalexpires 1O-31-94

* * *  A 0  D I S C A T I G E  l ; l  s * t
NOTE: Read Instructions before completing thls form,

FACILITY

LOCATION

COMMENT ANO EXPLANATION OF ANY VIOLATION3 'X{ME 'I ',r'ChfuT Nfr)

I Iu I IS  OUl l  tPPt I  I x  S log | l  E f8 [1S i  t tgs r  9 i0v8  RtQorREi l [ l s  ln8  !Er .  OBsEnv l l lo l i  oP l l l  o l l  SHEEL l?
f l i l l r  r t l l tn t rT  B tQurnEs l . I  o t l  r rD  en f , l sE .sar rPw,  l r r l t s rs  6  iEPo l? .

EpA Form 3320-1 (Rev.9-88) Previous editions may be taed. (REPLACES EPA FoRM T-4o wHlcH,MAY NoT BE usED.l
000  7CI , /951120-10 r r7

PA.GE 
2 

o'



PERMTTTEE NAME/ A.DD]RES'S ( I NCIUdC
Fac il it v N ame / Loc atDf d i fferc n t )

NATToNAL eoLLUTANT DTscHARGE ELIMtNATtoN sYsrEM (NPDES )
DISCHARGil)NITORING REPORT ( DMR)

( I7-t9)

OI9CHAROE NUMBER

SG"i.+ff,#ffiTtiy: 5'l PrPE no i"Ilfooglo.u*fiunouo
f - I 'f i l lL oMB No.2o4o-ooo4

tt I il O R Approval expires 10-31 '94

aoonessl O -p{f,q_J,g-2i
x.gxTJreI9x -- , -l lt-&s528--

EA+']Y
LOCATION *ss  l ro  DT5qHARGE lp f  * t+

NOTE: Read instructions beffre colnpleting this form.

COMMENT AND EXPLANATION OF ANY VIOLATIONS ( all attachments here)

l l t l l ?s  o l l t  IPPLI  tx  S fORt  EVt l l s i  !1U5? p80fE.  REouI lS l tE I ' l s  rRE l4 l .  oBsBRVl l IO l  OF AX o l l  S [ l t t l  lT
f r ra !  lRElTrE i l t  8B00rnEs t r  o I I ,  t rD  G8EI5B Sr Ip tE ,  l l l t i s l s  0  aEgoBt .

,EPA Form 3320-1 (Rev.9.88) Previor"ts editions may be used. (REPLACES EPA FORM T.4O WHICH.MAY NOT tsE USEO.I
00069/e51120-  10  4? PAGE 

1 
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PERMITTEE NAME/5)RESS ( INC I U dC

trE :fflroiJJ ffKtitacis-+ --r s'- - - - -- - - -
ADEE-$}--Q.-.€0.LJ.-S20 ;-;:---

Itui"trx.sl:o.!. --ll1-B$52&--

fACILITY

LOCATION

NATToNAL eoLLUTANT otscHARGE ELIMINATIoN svsreu (NPDES)

DTSCHARGilNITORING REPORT ( DMR)
( r7-19)

DISCHAR6E NUMEER

0 ' | f  P I p f  l i o

F  -  F I I I A T
I I  I  HOR

,:,Ltf,r,$. u ttis r'0!iD
OMB No.2O4O-OOO4
Approval expires 1O-31'94

FAc'ILITY- - - -
F R O M

LOCATION

M O N I T O R I N G  P E R I O D

Y E A R Mo I D4rI l E A R I  M O  I  D A Y
+ + t (  N O  D I S C H A R G g  l - - l

NOTE: Read instructions before coml
4 # b

rleting this form.
Y C ' utt ul l Y t J I  U i J I  J I

22-23) (24-2s) 26-27) (28-29) (30-3t )

PARAMETER
(32-37 ) X

(3 Card OnlY) QUANTITY oR LoAE'|NG

G6-53) (54-61)
(4 Card Only) ouALlTY oR CONCENTRATIoN

(38-4s ) (46-s3) (s4-6 t ) NO.
EX

62-63

FREQUENCY

ANALYSIS

(64-68 )

SAMPLE
TYPE

(69-70)AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

P f i

0c400  R 0  0
5 8 f ,  C C f t ! t g H T 5  B E [ 0 ] {

S A M P L E .
MEASUREMENT

t l tSS:t*.S r f  $4r { t *4

* SIr

$4t l r*

.d
ftrt*rt {r * (  12 )

5U
u$'fli]; i.i.',*.i*.;l;.,.:.'il.frf;ili

p H

l j 04u0  1  0  0
E f r t uaNT  cR055  V IL r J !

SA.MPLE
MEASUREMENT

' tSS{ * * r l s S * S s

(.r {.*

**tt : l

{/*
** *rf  sl t tl/r+ (  12 )

S U.s ;fi,iii l+::.:ll'* .*, I i,',,'';;.{
:. ! '  

' i ! !."j

5 C L I D 5 ,  l 0 t A L
S U s F E I I O I D
r C 5 3 0  I  C  C
l t f I U f l l { T  G R O S 5  v A l U r

SAMPLE
MEASUREMENT

$ * fl S:cr41 * rl 4 {t t}:}

a(*ri:
(( StI *

tt /e tt /ft
1 1e)

f rc /L
,,;;ffi*#,S,#W:., :i -.fi;i: .;.;* ',,,,i:ii .X#r1*,#.,:r,r

X:n$,'ftr*lri,,tjfilj;,,, :,i,i:,:j,:i jiiiii,l:fit;:,,',,,ii :t,,i
* $ f * q + ilh (  2s)

i l L / L

5CL ID5 ,  SETTLEABIE

0d5q5  R  0  a
5 tE  CC$f , I f ,  r , l T5  BELOI i

SAMPLE
MEASUREMENT

* * r t $ * * {t* St'r S,t

fifitr
S4*.E{{':Nf,sfi,rf$nl ,is,,,,t*an*.r, 'ltC'rH.#,],i'{

il$ls.$H'rl ffi*:fiiill;iiil
O I L  A N D  G I I E A s L
f  I , i t 0 f i  E x l H - G t i A V  1 1 t r T N
065s6  1 .  0  0
i i r F f  l , t l F l N T  I I R O S S  V f  L U f

SAMPLE
MEASUREMENT

4tJss{ r f S t / * + S r l

h $ *

* ,lr} rI

t'l *r rr'( + 4t + t l r l : *S { rS tllt (  re)

V G / L
,,,$S,*!trqS i ; l l ' i 1,0':r S,J.,,i. , ' ,, .,.,,

", 

;'tt
'lf dul',,,:;
$,fl$,$ll-,,.;i",.:1 ,'ii',ii,. ; tli.i , $*,fti*.,, 'hx

I F O l i ,  T O T A L
(As r8)

110 (5  1  0  0
F ] F F L U E } I T  G R O S S  V A I U T

SAMPLE
MEASUREMENT

* g S U / r S f r$  * t r  S{ t

* * *
trSs*

*  f i rXr !*+ :i*'*4 rr + I lrr (  1e)

T | G / L
ilii:iiiiil
iijri,iiiii!ili

FTOT;- Tu coltDurr on
IHRU THIAT I {EN?  PT IN I
5C050  1  0  0
I r t ' LUg t { t  cnoss  vA tu l

SAMPLE
MEASUREMENT 0,Qt0 laofi (  03 )

l lGI)

+ rl:I4!:;r * *ti l$*l lt"l g\ I * r : r * * r

+**
* * * **..f;:.'.$,.*'fi.,fi#

$ititfr.t{:
:ii;tttlgli..iF##"pifj

NAME/TITLE PRTNCIPAL EXECUTIVE OFFICER

't(Aq 
r llecl/

TYPED OR PRINTED

I CERTIFY UNDER PENALTY OF LA\^r' THAT I HAVE PERSNALLY EXAMINED
ir'ro ala revuaR wrrH THE INFoRMATIoN suBMlrrED HEREIN; AND BASED
dT.I_ T, i IT'iOUTAV OF THOSE \INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR
odrnrr.rrruc itte tnronvertoN. I BELIEVE THE suBMlrrEo .rNFoRMATloN ls
inue. lccunare AND coMPLETE. I AM AwARE THAT THERE ARE
sicr.rrrrcnxr pENArflEs FoR suBMlrrlNc FaLsE lNFoRMATloN. INcLUoNG
iiie posstetLffv oF FINE AND IMPRIsoNMENT. sEE la u,sc 0 lool AND
it-us-C. t-rere. (Peninias under these statuts may include fines up to

\londiia o, mxinum impisonment of between 6 months qnd 5 year&)

g#*
srcrfrune oF PRINctEt{L ExEcurlvE

OFFICER OR AUTHORIZED AGENT

TELEPHONE D A T E

h rAgt?,rn
f6 7 /8

NUMBER YEAR MO DAY

ANY VIOLATIONS all attachments herc)COMMENT AND EXPLANATION OF

LI  I rS  oXt I  app l i  IN  s t i l l r  l vzn t ;  r ' us l  pRovE nEJUIRr f iEn tS  $8T.  ossEf ,v l t l o l l  o l  r i l  o lL  SHEEN A1
i i i i l  rne r r r rn t  REeuIREs lN  o rL  A t tD  GREASE sAnPLD,  A t l rLYsrs  6  RePon l '

gpl forrn S32O'1 (Rev.9'88) Prevlous editials may be used' (REPLACE9 EPA FORM T.4O WHICH.MAY NOT BE UsED.) t ] 0183 /95 t1 :0 -1Cru7
PAGE 
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PERMITTEE NAME/ADDRESS ( INCIUdC
Facil it v N ame /Loca fiti f di ffere n t )

EPB="."il.Lt ze--- --
l!-u_[LI.U-ciLQX -- -llL-LrL523**

NAL eoLLUTANT orscHARGE ELTMTNATToN sysrEM (NPDES )
DISCHARGEJONITORING REPORT ( DMR)

NATIONAL POLLUTA.NT OISCHARGE ELIMINA

(  t7-19)

OIgCHARGE NUMEER

;I''f,,,:'[o to;luto*n
OMB No.2O4O-OOO4

Approval expires 1O-31-94

{ I '  P I P g  N O

r  -  r rxr ,L
11 I  h f JR

FACILITY
M O N I T O R I N G  P E R I O D

Y E A R MO I  DAY
T$-r-fr J'"1Y E A R I  M O  I  D A Y

*s *  l i o  D r  5c  f iARc  E  l __  |
NOTE: Read instructions before comrleting this form.

LocATloN FRoM a o y 6  |  u 6  I  J r -
( 26-27 ) 28-29) (J]-Jt)

PARAMETER

(32-37 ) X (3 Card Only) aUANTITY oR'LoADING
(46-s3) , (s4-61)

(4 Card Only) QUALITY oR coNcENTRATIoN
(38-4s) (46-s3) (54-61) NO.

EX

62-63)

FREQUENCY

ANALYSIS

(64.58 )

SAMPLE
TYPE

(69-70)AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

S C L I D S T  T O T A I
D I S S O I V E D
t t2e5 I  0  s
E f ! . T U I N T  G R O 5 5  V A L i ' I

SAMPLE
MEASUREMENT

S * $ r l $ d s4*&s$

* * { t

$4St \1s l t l t * * * + f i
//*

(  1e)

N G / L

,f .fr A,iit#.','..,,',,,. ',,,.',,'...i j
.. .S,g-t.*f;f l :E.', '

ii:iiiiiil:it:l

:;;lili:l:lil:i I
*#&'$*iiir
t{frfi.F*f

0 l L  A l i D  G R t A S E
V  I S U A t
8 r . t 0 6 6  1  0  0
I f f ' t u g f i t  6 f f o 5 5  v A L U I

SAMPLE
MEASUREMENT

s *r t  r l+* (  9 r { )

E 5 = L
N 0 = 0

+rf l i r t ' r4* * { r * f  + * S({td,r tt**

rf thS

rlt'r{r:*
Hr+rii'11=fi I

ri!!lii
, 'r*.*fr, ##$ j r  l i r l r : , {

ilir !!;i+j
l:li:iiiiiil:iiil

$#,j
SAMPLE

MEASUREMENT

:  : . . r ;  :  :  l : : i  i :

.,,.,1.,.,.l':ll ll l'l,t'..,;;ll;l. ;;,1.:i .': l:::il....t,tt',;,'.ti..11,..,.'...ll,..tl ilii

SA.MPLE
MEASUREMENT
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NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I CERTIFY UNOER PENALTY OF LAW THAT I HAVE PERSONALLY EXAMINED
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ON MY INOUIRY OF THOSE INo|VIDUALS IMMEDIATELY RESPONSIBLE FOR
OBTAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATION IS
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